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To  William  Kenworthy,  of  Blackburn,  in  the  county  of 
Lancaster,  cotton-spinner,  for  certain  improvements  in 
machinery  or  apparattis  called  '^  beaming  or  warping  ma^ 
chinesJ'—lSesled  11th  March,  1848.] 

These  improvements  in  machinery  or  apparatus,  called 
"  beaming  or  warping  machines/'  relate  particularly  to  the  map 
chines  now  commonly  employed  in  cotton  and  other  woven 
manufactures,  for  the  purpose  of  winding  the  threads  or  yams 
from  the  bobbins  upon  which  they  have  been  spun,  on  to  a 
roller  or  beam,  prior  to  their  being  stiffened  or  dressed,  pre- 
paratory to  placing  them  in  the  loom  for  weaving,  wherein 
they  are  intended  to  constitute  the  warp-threads  or  yams. 

These  improvements  consist.  Firstly, — ^in  the  apphcation 
of  suitable  mechanism  to  the  ordinary  beaming  or  warping 
machine,  for  the  purpose  of  reversing  the  motion  of  the  beam 
or  roller,  upon  which  the  yams  are  being  wound  by  power, 
in  the  event  of  a  thread  or  yam  breaking ;  in  order  that  the 
broken  ends  may  be  readily  found,  and  again  united  or  tied 
up,  to  make  the  warps  or  yams  perfect ;  this  necessary  re- 
versing of  the  beam  or  roller  having  hitherto  been  done  by 

VOL.    XXIV.  A 


Digitized  by  VjOOQIC 


2  KecefU  Patents. 

the  hands  of  the  workman^  and  with  a  considerable  expendi- 
ture of  time  and  labour ;  and  Secondly, — these  improyements 
consist  in  the  application  and  arrangement  of  other  suitable 
mechanism,  to  be  used  in  the  said  machines,  either  in  con- 
junction with  the  reversing  apparatus,  or  separately  and  un- 
connected therewith,  for  the  purpose  of  "  taking  up  the  slack,^^ 
or  preserving  the  tension  of  all  the  unbroken  threads,  which 
would  otherwise  be  left  loose  between  the  beam  and  the  bob- 
bins, (as  the  beam  is  reversed)  whilst  the  unbroken  threads 
are  being  tied  up.  This  requisite  operation  has  also  hitherto 
been  performed  by  the  hands  of  the  workman ;  and  is,  by  the 
present  improvement,  accomplished  by  self-acting  machinery. 

As  the  action  and  use  of  the  beaming  or  wsirping  machine 
is  well  understood  by  persons  conversant  with  the  manufac- 
ture of  woven  fabrics,  it  will  be  only  necessary  to  describe 
the  application  of  the  above-mentioned  improvements,  and 
their  mode  of  operation,  in  connection  with  such  machines. 

The  drawings  in  Plate  I.,  represent,  in  several  views,  an 
ordinary  beaming  or  warping  machine,  with  the  improve- 
ments applied  thereto.  Fig.  1,  is  a  front  elevation  of  a  warp- 
ing or  beaming  machine ;  fig.  2,  is  an  end  view ;  fig.  3,  a 
transverse  section;  and  fig.  4,  a  longitudinal  section,  both 
taken  vertically  through  the  machine.  The  framing  a,  a,  a, 
supports  the  reed  b,  b,  the  distending-rollers  c,  c,  and  the 
tension-rods  and  wires  d,  d,  over  which  the  warps,  yarns,  or 
threads  e,  e,  e,  pass,  as  they  proceed  from  the  creel  of  bobbins 
behind,  not  shewn  in  the  drawing;  these  warps,  yams,  or 
threads,  pass  onwards  to  be  wound  upon  the  beam  or  roller 
/,  f,  ready  for  the  subsequent  process  of  dressing  and  weav- 
ing. The  roller  or  beam//  is  caused  to  revolve,  and  wind 
on  the  yam,  by  friction  of  contact  with  the  bed  or  bottom- 
roller  ff,  ff,  on  which  it  bears ;  this  roller  being  driven  by 
means  of  the  ordinary  driving-strap  h,  passing  around  the 
fast-pulley  t,  upon  the  roller-shaft  k.  In  the  event  of  any 
one  or  more  of  the  warps,  yams,  or  threads  c,  e,  breaking,  in 
their  passage  from  the  bobbins  to  the  yam-beam,  the  im- 
proved apparatus  comes  into  efiect  as  follows : — Upon  the 
discovery  of  a  broken  thread,  the  workman  instantly  turns, 
towards  the  left-hand,  one  of  the  handles  /,  /,  which  are  fas 
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upon  the  upper  end  of  the  Tertical  shafts  m^m;  and  upon  the 
lower  ends  of  these  shafts  there  are  toothed  segments  n,  n, 
taking  into  the  racks  o,  o,  formed  upon  the  cross-shaft  jd^jd. 
To  the  extremities  of  this  shaft,  strap-guides  or  forks  q,  q, 
are  attached^  which,  on  the  handle  I,  being  turned,  instantly 
pass  the  driving-strap  A,  on  to  the  loose  pulley;  and  at  the 
same  time  pass  another  reverse  or  crossed  driving-strap  r,  on 
to  the  fast-pulley  9,  at  the  other  end  of  the  roller-shaft  k^ 
which  immediately  causes  that  roller^  and  with  it  the  wind- 
ing-on  beam^J  to  turn  in  the  reverse  direction,  and  thus  give 
back  the  threads,  until  the  ends  of  the  broken  yarn  or  thread 
are  tied  up,  so  that  the  warping  or  beaming  may  proceed. 

At  this  time  it  will  be  seen,  that  as  all  the  threads  are 
loosened,  by  the  reversing  of  the  rollers/  and  g,  it  is  neces- 
sary to  take  up  the  slack  of  the  yams  or  preserve  their  ten- 
sion and  order,  whilst  the  broken  thread  is  being  repaired. 
For  this  purpose,  the  cross-rods  t,  t,  t,  lying  over  the  yams 
are  provided,  being  similar  to  those  in  common  use,  except- 
ing that  these  have  small  rollers  upon  their  ends,  bearing  on 
the  two  side-rails  y*,  (see  fig.  2,)  and  are  made  to  lower  them- 
selves by  self-acting  means,  instead  of  being  suppUed  by 
hand,  as  in  common.  As  the  handles  l,  I,  are  turned,  for 
reversing  the  beam  or  roller  f,  small  cams  or  excentrics  u,  «, 
upon  the  upright  shafts  m,  m,  shift  the  levers  v,  v,  slightly, 
working  on  their  fulcra  w,  w ;  the  ends  of  which  levers,  by 
catching  against  the  hooked  end  Xy  of  the  sliding-frames  ^*, 
y,  y,  shift  these  frames  just  sufficiently  to  allow  the  first  ten- 
sion-rod t^,  to  pass  over  the  rounded  end  of  the  top  or  sup- 
porting-rails y*,  'and  descend  in  its  groove  z,  by  falling 
down  which  the  tension  of  the  threads  is  preserved.  The 
sUding-frames  y,  y,  run  outwards  on  the  rollers  i,  i,  as  shewn 
by  dotted  lines ;  allowing  as  many  of  the  rods  /,  /,  t^  to  fall 
into  their  grooves  z^  z,  as  the  slack  of  the  yam  requires; 
that  is,  the  longer  time  the  broken  yam  is  in  being  repaired, 
the  greater  is  the  amount  of  slack  to  be  taken  up,  and,  con- 
sequently, the  number  of  rods  to  be  lowered,  one  of  which 
escapes  the  ends  of  the  rails  y^,  as  it  slides  outwards,  being 
gently  pushed  by  the  falling  rod  nmning  down  its  respective 
groove  Zy  and  bearing  against  the  vertical  rail  y,  of  the  sliding 
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frame.  The  broken  thread  being  repaired,  the  straps  and 
pulleys  are  again  reversed^  and  the  yam  or  warp-beam  is 
caused  to  turn  in  the  direction  for  winding  on ;  when  the 
yams,  as  they  tighten  up,  will  raise  the  tension-rods  /,  t,  into 
their  former  position,  and  the  counter-balance  weights  and 
chains  2,  2,  passing  over  the  pulley  3,  3,  and  attached  to  the 
sliding-frames  y,  y,  will  draw  these  frames  backwards  again 
into  their  former  position,  the  upper  rail  y*,  passing  under 
the  rollers  on  the  ends  of  the  tension-rods  /,  /,  /,  and  sup- 
porting them  until  they  may  be  again  required. 

The  patentee  remarks,  in  conclusion,  that  any  reversing 
motion  may  as  readily  be  applied,  for  the  purpose,  of  enabling 
the  workman  to  reverse  the  action  of  the  yam  or  warp-beam, 
as  that  of  the  crossed  and  open  strap  above  described,  such  as 
those  used  in  ordinary  sUde  lathes,  &c.,  which  will  be  evident 
to  any  competent  mechanic ;  and  also  that  the  action  of  the 
tension-rods  may  either  be  employed  in  conjunction  with  such 
reversing  motion,  or  separately.  He  claims  reversing  the 
action  of  the  yarn  or  warp-beam,  by  power,  and  the  mecha- 
nism for  working  and  employing  the  rods  for  preserving  the 
tension  of  the  yams,  threads,  or  warps,  in  '^warping  or  beam- 
ing machines,'^  when  required,  as  above  particularly  described 
and  set  forth,  whether  such  improvements  be  used  separately 
or  conjointly. — {Inrolkd  in  the  Petty  Bag  Office^  September ^ 
1848.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  James  Hamer,  ofWardour-street^  engineer,  for  improve- 
ments in  propelling  vessels. — [Sealed  19th  January,  1843.] 

These  improvements  in  propelling  vessels  are  three  in  num- 
ber, and  consist,  Firstly, — ^in  the  use  of  air  forced  through 
metal  pipes  to  the  stem  of  the  vessel,  where,  by  its  issuing 
against  the  water,  the  vessel  is  driven  forward.  Secondly, — 
in  forcing  air  on  the  surface  of  water  contained  in  horizontal 
trunks,  lying  longitudinally  in  the  bottom  of  the  vessel,  by 
the  pressure  of  which  air  the  water  is  forced  towards  and  out 
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of  the  stem,  and  the  vessel  is  thereby  propelled  forward ; 
and.  Thirdly,  in  a  method  of  driving  a  propelling  screw,  of 
any  of  the  approved  kinds,  by  a  rotary  steam-engine,  or 
wheel,  similar  to  what  is  generally  denominated  Branca^s 
Steam-wheel.  The  invention  constituting  the  first  improve- 
ment, is  a  new  method  of  propelling  vessels  through  water,  by 
means  of  highly  condensed  air,  forced  through  tubes,  and 
acting  directly  upon  the  water.  The  air  is  compressed  by 
means  of  condensing  air-pumps,  or  cylinders,  worked  either 
by  a  steam-engine  or  any  other  power,  into  an  air  vessel  or 
vessels,  for  the  purpose  of  producing  a  continuous  flow  of 
air  of  nearly  uniform  density ;  and  it  is  forced  £rom  the  air- 
vessel  through  a  tube  or  tubes,  leading  directly  through  the 
ship,  parallel  with  the  keel.  At  each  extremity  of  the  ship 
the  said  tube,  if  single,  is  divided  into  two  separate  branches, 
one  on  each  side  of  the  ked,  and  is  brought  out  aft,  either 
through  the  planking  or  substance  of  the  ship^s  bottom  in 
the  run  of  the  vessel ;  or  if  thought  proper  to  carry  them  out 
further  aft,  the  strength  and  substance  of  the  stem-post  is 
by  no  means  reduced  in  consequence  of  the  two  tubes  being 
brought  out  one  on  each  side  of  the  stem-post,  and  at  the 
forward  end  one  on  each  side  of  the  fore  foot ;  or  a  single  pipe 
and  nozzle  may  be  brought  through  the  stem  and  fore  foot, 
without  using  any  divided  pipe.  Thie  main  tube  is  divided  by 
a  three-way  cock,  so  that  the  air  may  be  entirely  shut  off,  or 
allowed  to  escape  either  aft  or  forward.  The  ends  of  the 
pipes  are  furnished  with  nozzles,  of  such  diameters  as  may  be 
found  most  applicable  to  the  size  of  the  ship  and  power  of 
the  steam-engine,  so  as  to  cause  the  air  to  impinge  upon  the 
water  with  such  a  force  and  in  such  densities,  as  may  produce 
the  greatest  effect  in  propelling  the  vessel  through  the  water. 
In  Plate  II.,  fig.  I,  a,  a,  are  two  compressing  air-pumps, 
worked  by  steam  or  other  power;  a*,  a^,  pipes  of  communi- 
cation between  the  air-pumps  and  receiver  h,  for  rendering 
the  flow  of  air  nearly  uniform ;  this  air-vessel  is  to  be  ftir- 
nished  with  a  safety-valve ;  c,  is  a  three-way  cock,  for  allow- 
ing the  condensed  air  to  flow  towards  the  stern  for  propelling 
forward,  or  into  the  pipes  leading  forward  for  backing ;  or  by 
being  shut,  prevents  its  escaping  into  either  set  of  pipes  \ 
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d,  d,  is  a  metal  pipe^  leading  towards  the  stem,  for  conveying 
air  to  the  twin  pipes  or  single  pipe  leading  through  the  sub- 
stance of  the  vessel  or  stem-post ;  e,  e,  are  three  stop-cocks, 
for  aUowing  the  air  to  pass  direct  to  the  stem,  for  propelling 
forwards ;  or  to  either  of  the  lateral  branches  for  steering, 
marked  /,  fy  both  at  head  and  stern ;  ^,  is  a  similar  metal 
pipe,  leading  forwards,  to  convey  the  compressed  air  to  one  or 
more  pipes,  passing  out  through  or  by  the  side  of  the  fore 
foot  to  produce  a  backing  motion^  or  a  sideway  movement 
for  steering.  The  patentee  does  not  confine  himself  to  any 
particular  disposition  or  arrangement  of  the  several  parts,  or 
to  any  dimensions  of  pumps,  pipes,  or  nozzles,  except  that  he 
makes  the  orifice  of  the  termination  of  the  pipes  or  nozzles  of 
such  a  diminutive  diameter  compared  to  the  diameter  or  capa- 
city of  the  compressing  pumps,  that  the  air  being  confined, 
except  the  small  escape  at  the  nozzles,  will  become  of  great 
density,  and  will  therefore  issue  against  the  water  with  a  con- 
siderable velocity. 

The  second  improvement  in  propelling  is  intended  chiefly 
for  the  use  of  canal  craft,  it  being  a  method  by  which  the 
disturbance  of  the  water,  to  the  injury  of  the  banks,  is  en- 
tirely avoided,  and  is  constructed  in  the  following  manner : — 
Immediately  on  the  top  of  the  floor  timbers  two  tranks  are 
laid,  which  reach  from  the  bows  to  the  stem,  one  above 
the  other,  slightly  inclined  upwards  towards  the  bows.  The 
ends  of  these,  fore  and  aft,  are  brought  out,  one  on  each  side 
of  the  fore  foot  and  stem  post.  In  the  ends  of  the  trunks  at 
the  bows  there  is  a  hinged  valve  or  trap,  opening  inwards, 
which  permits  the  water  to  enter  and  fill  the  trunks.  In  the 
ends  of  these  trunks  at  the  stern  there  is  a  stop,  reaching 
from  the  top  of  the  trunk  to  within  one  quarter  of  the  height 
from  the  bottom,  which  allows  the  water  to  be  forced  out ;  and 
at  the  same  time  it  prevents  the  escape  of  air  until  the  water  is 
forced  down  as  low  as  the  bottom  edge  of  these  stops.  Con- 
nected with  each  of  these  tnmks  at  the  bows  is  an  upright 
trunk,  reaching  above  the  load  water-line  of  the  vessel ;  these 
upright  tmnks  are  covered  at  the  top  with  a  plate,  having 
openings  for  the  admission  of  air  into  them,  and  also  a  pas- 
sage for  its  escape  into  a-  blow-off"  tmnk,  on  its  having  ex- 
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pelled  the  water.  Above  this  plate  is  a  sliding- valve^  similar 
to  the  D  vslve  of  a  steam-engiae^  to  admit  the  compressed 
ail'  into  either  of  the  trunks^  and  also  to  allow  its  escape. 
Over  this  valve  an  aiF-vessel  is  placed^  which  forms  the  valve 
box,  and  into  it  compressed  air  is  to  be  forced  by  air-pumps^ 
worked  by  steam  or  other  power^  as  above  described.  The 
sUde-valve  is  to  be  connected  with  and  moved  by  the  steam- 
engine^  and  a  ready  means  provided  for  adjusting  the  time 
of  its  making  its  alternations^  so  that  it  may  be  moved  either 
faster  or  slower  than  the  stea^l-engine^  according  to  the  size 
of  the  pumps^  power  of  engine^  and  speed  of  vessel  required. 
On  the  water  being  forced  out  by  the  compressed  air  from 
one  trunks  the  sUde  valve  will  be  moved  by  the  steam-engine 
shutting  off  the  compressed  air^  and  allowing  the  air  contained 
in  that  tinink  to  escape  into  the  blow-off  pipe,  which  trunk 
will  be  at  the  same  time  receiving  water.  WTiilst  the  air""  is 
forcing  out  the  water  in  the  before-mentioned  trunk,  the 
second  trunk  is  discharging  its  air  through  the  blow-off  pipe, 
and  receiving  water  through  the  lower  valve  in  the  end  of  the 
trunk,  to  be  ready  for  being  emptied  in  its  turn  by  the  com- 
pressed air ;  so  that  the  operation  will  be,  that  whilst  one 
trunk  is  filling  with  water,  the  other  will  be  emptying  by  the 
air  being  forced  in  alternately.  Fig.  2,  represents  a. general 
plan  of  this  arrangement  of  trunks,  valves,  &c.,  on  the  bottom 
of  the  vessel ;  fig.  3,  a  longitudinal  section  of  the  same;  fig. 
4,  is  an  enlarged  section  of  the  trunks  at  the  bows ;  fig.  6,  a 
section  at  the  stern ;  and  fig.  6,  an  enlarged  section  of  ver- 
tical trunks,  a,  is  the  upper  trunk ;  b,  the  lower  trunk ;  c,  d, 
the  valves  of  the  trunks ;  e,  the  upright  trunks ;  /,  the  slide- 
valve  and  box ;  g,  the  air-pipe  leading  from  the  steam-engine ; 
A,  the  air-vessel,  supplied  with  air  from  compressing  air- 
pumps,  as  before  described. 

The  third  part  of  the  invention  consists  in  combining  a 
Branca's  rotary  steam-engine  with  a  propelling  screw,  which 
steam-engine  is  worked  by  a  small  jet  of  high  pressure  steam 
issuing  into  a  pipe  of  larger  dimensions,  leading  tq  the  cir- 
cumference of  the  wheel,  to  which  the  axis  of  the  said  larger 
pipe  forms  a  tangent.  The  nozzle  which  delivers  the  before- 
mentioned  jet  of  steam,  terminates  in  a  cavity  or  enlarged 
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part  of  the  pipe  leading  to  the  steam-wheel^  where  there  is  an 
opening  to  allow  the  atmospheric  air,  either  cold  or  heated,  to 
rush  into  and  mix  with  the  steam,  by  which  means  a  con- 
siderable quantity  of  air  is  drawn  in  with  the  steam,  producing 
a  powerful  effect  on  the  wheel ;  whereas  the  same  quantity  of 
steam  alone  would  scarcely  produce  any  us^ul  result.  This 
steam-wheel  may  generally  be  placed  with  its  axis  in  the  same 
horizontal  line  as  the  axis  of  the  screw,  with  an  intermediate 
shaft  between  the  engine  and  screw;  avoiding  the  necessity  of 
any  secondary  machinery  between  the  engine  and  screw,  fc^ 
producing  a  greater  Telocity  in  the  screw  than  exists  in  the 
steam-engine.  As  the  screw  will  by  this  m^ans  be  driven 
much  faster  than  is  usual  by  any  of  the  ordinary  means,  the 
diameter  will  be  much  less  than  any  of  those  at  present  in 
use,  compared  to  the  size  of  the  vessel ;  and  in  consequence  of 
the  advantage  and  convenience  of  having  a  small  screw  at  a 
high  velocity,  it  will  in  some  cases  be  found  desirable  to  place 
the  axis  of  the  screw  lower  than  may  be  convenient  for  the 
axis  of  the  steam-engine ;  in  which  case  a  ''  Hook's  Universal 
Joinf  is  introduced  at  each  end  of  the  intermediate  shaft  of 
communication.  Fig.  7,  represents  a  longitudinal  elevation 
of  the  engine,  with  the  shaft  of  communication  and  s<arew ; 
and  fig.  8,  is  a  front  view  of  the  engine  or  wheel,  a,  is 
the  steam-wheel,  having  six  blades  or  floats,  although  the 
number  will  be  dependent  on  the  size  of  the  wheel,  the  vessel, 
screw,  &c. ;  6,  the  intermediate  diaft ;  c,  c,  the  universal 
joints ;  rf,  the  screw ;  e,  the  steam-pipe  from  the  boiler ;  f,  the 
jet  nozzle  for  driving  the  wheel  in  the  direction  of  the  arrow 
ff,  or  producing  a  forward  motion  of  the  vessel ;  A,  the  open- 
ing for  the  admission  of  air;  t,  i,  steam-pipe;  j,  a  three-way 
cock  for  admitting  steam  to  either  of  the  nozzles,  or  shutting 
it  off  from  the  engine;  k,  a  steam  jet  and  air  entrance,  as 
above,  for  driving  the  wheel  in  the  direction  of  the  arrow  /,  to 
cause  a  backing  motion  of  the  vessel;  and  m,  a  pipe  for 
conveying  away  the  steam  from  the  engine  in  any  convenient 
direction. 

The  patentee  claims.  Firstly, — ^using  compressed  air  in  the 
way  herein  described,  as  a  means  of  propelling  vessels ;  Se- 
condly,— ^the  use  of  compressed  air,  admitted  alternately  on 

V. 
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the  surfiace  of  the  water^  ^sontained  in  trunks^  as  described ; 
and.  Lastly, — the  combination  of  a  screw  propeller,  interme- 
diate shaft,  universal  joints,  and  rotary  engine,  as  a  means  of 
propelling ;  but  he  does  not  claim  the  admission  of  air  with 
steam,  or  any  of  the  parts  separately,  as  herein  described. — 
[InroUed  in  the  Rolls  Chapel  Office,  July,  1843.] 


To  Elijah  Galloway,  of  Seymour-street,  Euston-square, 
civil  engineer,  for  certain  improvements  in  the  machinery 
for  propelling  ships  and  other  vessels. — [Sealed  25th  May, 
1848.] 

These  improvements  consist,Firstly,-— of  improved  methods  of 
increasing  the  rate  or  velocity  of  the  propellers  beyond  that  of 
the  axis  of  the  steam-engine;  and  Secondly, — of  an  improved 
method  of  raising  the  propellers  out  of  the  water,  and  lower- 
ing them  into  their  place,  to  be  attached  to  the  driving  axis. 

In  reference  to  the  improvement  comprised  under  the  first 
head,  the  patentee  explains  that  it  is  requisite,  in  giving  mo- 
tion to  screw-propellers,  that  their  number  of  revolutions,  in 
a  given  time,  should  be  several  times  greater  than  that  of  the 
axis  of  a  condensing  steam-engine.  Instead  of  getting  such 
increase  of  velocity,  by  any  of  the  ordinary  methods  of  multi- 
plying motions,  he  proposes  to  produce  the  same  by  the 
arrangements  illustrated  by  figs.  1,  2,  3,  and  4,  in  Plate  11. 

On  referring  to  fig.  1,  he  says  :  *'  K  these  wheels  revolve 
upon  axes  in  the  usual  way,  a,  would  make  an  entire  revolu- 
tion, whilst  b,  made  only  some  portion  of  a  revolution ;  but 
if  b,  instead  of  revolving  upon  an  axis,  be  suspended  upon 
three  cranks  c,  c,  c,  of  equal  length,  and  the  radii  of  which 
are  respectively  equal  to  one-half  the  difierence  between  the 
diameters  of  the  wheels  (calculating  such  diameters  from  the 
pitch-lines) ;  and  if  the  whole  apparatus  be  at  first  in  the 
position  indicated  by  the  drawing,  thereby  causing  a,  to  re- 
volve, it  will  be  found  that  the  cranks  c,  c,  c,  and  conse- 
quently their  axes,  will  make  three  revolutions  during  the 
time  that  the  inner  wheel  a,  makes  one  revolution.     So  if 
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the  proportioiiate  diameters  differ,  eay  as  2  to  3,  or  4  to  5, 
or  any  other  iategral  proportions^  and  the  lengths  of  the 
cranks  c,  c,  c,  be  determined^  aecording  to  the  rule  I  have 
given^  then  the  cranks  will  always  make  as  many  more  revo- 
lutions than  the  axis  of  a,  as  the  diameter  of  the  driving- 
wheel  a,  is  to  the  difference  between  the  diameter  of  the  two 
wheels. 

'^  But  I  propose^  in  most  cases,  as  I  have  stated^  instead  of 
using  toothed  wheels,  to  adopt  the  arrangement  shewn  in 
figs.  2,  3^  and  4,  which  I  shall  now  explain : — Let  it  be  sup- 
posed that  three  equi-distant  points  {d,  d,  d,  fig.  1,)  could 
trace  their  path  upon  a  plate  or  disc,  attached  to  6,  and  mov- 
ing therewith,  such  path  would  be  four  epicycloids  dotted  there- 
on ;  and  if  to  the  points  d,  d,  d,  three  rollers,  of  equal  diameter, 
were  affixed,  then  a  figure,  e,  e,  e,  e,  fig.  2,  would  be  the  tangent 
of  the  said  rollers  in  every  part  of  their  path;  or,  in  other 
words,  the  rollers  would  trace  out  the  figure  e,  e,  e,  e,  fig.  2 ; 
such  being  the  case,  it  will  be  manifest  that  if,  instead  of 
toothed  wheels,  we  adopt  the  arrangement  shewn  at  fig.  2, 
where  d,  d,  d,  are  the  three  rollers,  affixed  to  arms,  and  re- 
volving in  bearings,  and  the  figure  e,  e,  e,  e,  whose  interior 
curved  aperture  is  generated  upon  the  principle -I  have  ex- 
plained,— then,  on  motion  being  given  to  the  main  axis,  the 
cranks,  dotted  at  c,  c,  c,  will  make  three  revolutions  for  one 
of  the  main  axis ;  and  if  the  figure  e,  e,  e,  e,  be  accurately 
constructed,  and  the  cranks  truly  proportioned,  the  action  of 
the  machine  will  be  comparatively  smooth  and  noiseless.  In 
like  manner,  if  the  circles  or  wheels  a,  and  i,  be,  in  their  di- 
ameters, as  2  to  8,  the  figure/,/^  fig.  8,  would  be  generated^ 
and  by  attaching  the  two  rollers  to  the  axis,  as  there  shewn, 
the  velocity  of  the  main  axis  would  be  to  the  crank  axes  as  2 
to  1 ;  or,  if  the  diameter  of  a,  and  d,  be  as  4  to  6,  the  figure 
ff,  g,  ff,  fig.  4,  would  be  generated,  and  by  constructing  the 
apparatus,  as  shewn  at  fig.  4,  the  relative  velocities  of  the 
main  axis  and  crank  axes  will  be  as  4  to  1.  I  would  further 
observe,  that  in  whatever  proportion  the  multiplication  be 
effected,  it  is  necessary  that  the  number  of  the  rollers  and  of 
epicycloids  should  be  respectively  equal  to  the  number  of 
times  the  generating  circles  can  be  divided  by  the  difference 
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between  the  two  diameters.  It  will  also  be  manifest^  that 
the  miiltiplication^  effected  by  this  method^  does  not  admit  of 
fractional  quantities^  but  must  always  be  in  integral  pro* 
portions. 

'^  1  must  further  explain^  that  if  one  propeller  only  is  in- 
tended to  be  used^  one  only  of  the  three  crank  axes  must  be 
prolonged  for  that  purpose;  but  if  two  propellers  are  in- 
tended to  be  appUed^  then  two  of  the  crank  axes  should  be 
similarly  prolonged.  It  is  further  necessary  to  explain^  that 
the  arrangement  of  this  contrivance  may  be  changed  by 
attaching  the  driving  axis  to  the  epicydoidal  figure,  and  the 
cranks  to  the  part  to  which  the  rollers  are  attached ;  in  which 
case  the  proportion  of  the  multiplication  will  be  also  changed, 
so  that  the  cranks  of  fig.  2,  would  make  three  revolutions  in- 
stead of  two;  those  of  %.  3,  would  make  four  revolutions 
instead  of  three ;  and  those  of  fig.  4,  would  make  five  revo- 
lutions instead  of  four.^' 

When  straps  or  bands  are  used,  for  the  purpose  of  multi- 
plying the  motion  of  the  screw-axis,  the  patentee  proposes  to 
adopt  the  following  means,  for  preventing  such  straps  or 
bands  from  shpping  upon  their  respective  drums  or  riggers : 
First  pierce  the  periphery  of  the  drums  with  a  number  of 
small  holes,  and  into  them  screw  or  drive  a  number  of  minute 
steel  pins,  the  points  outward,  and  radiating  from  the  axis ; 
these  pins  must  be  from  an  eighth  to  a  quarter  of  an  inch 
above  the  surface,  and  have  very  fine  points.  The  bands  or 
belts  must  be  lined  with  some  woven  or  plaited  texture,  simi- 
lar to  the  fabric  used  for  horse-girths,  which  should  rather 
exceed  in  thickness  the  projecting  length  of  the  steel  pins, 
and  must  be  sewed  throughout  to  the  belt  or  strap  itself.  It 
will  be  evident,  therefore,  that  on  motion  being  given  to  the 
drums,  these  pins  will  be  forced  into  the  fabric  lining  of  the 
belts,  and  the  tendency  to  slip  will  be  opposed  by  the  pins 
holding  firmly  therein. 

The  improvements  comprised  under  the  second  head  of  the 
invention  are  represented  at  figs.  5,  and  6.  Fig.  5,  is  an 
isometrical  perspective  view  of  the  after  part  of  a  vessel,  with 
one  of  the  propellers  (for  this  improvement  is  only  con- 
veniently applicable  where  two  propellers  are  used)  in  its 
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place^  and  connected  with  the  driving  axis ;  and  fig.  6^  is  a 
horizontal  section  of  the  bearings  and  screw,  h,  i,  are  two 
bearing-frames,  firmly  affixed  to  the  vessel ;  j,  is  the  screw- 
axis  ;  and  tv,  is  the  screw,  which  may  be  either  of  the  form 
known  by  the  name  of  the  Archimedian  screw,  or  any  other 
propeller,  the  motion  of  which,  through  the  water,  is  helical 
or  spiral ;  t,  is  a  bow,  capable  of  turning  freely  on  the  axis, 
as  will  be  seen  by  the  section.  To  the  enlarged  ends  of  this 
bow  there  are  attached  two  chains  /,  /,  which  pass  through 
the  apertures  m,  m,  in  the  bearing-frame,  and  thence  through 
a  hawse-pipe  n,  and  so  on  to  the  capstan  of  the  vessel,  or  any 
other  suitable  purchase ;  observing  that  the  said  pipe  shaD  be 
carried  internally  high  enough  above  the  water-line  to  avoid 
an  influx  of  water.  At  the  after  end  of  the  screw-axis  is  a 
collar  0,  to  which  is  attached  the  shackle  and  chain  p ;  the 
collar  being  sufficiently  loose  on  the  axis  to  allow  it  to  revolve 
freely  therein.  The  driving-axis  q,  is  capable  of  being  pro- 
jected from  or  drawn  into  the  interior,  and  its  outer  end  is 
square  or  polygonal,  fitting  into  the  recess  r,  of  the  screw- 
axis,  thus  forming  a  coupling ;  so  that  when  the  axis  q,  is 
turned,  the  screw  must  necessarily  turn  therewith.  The  axis 
passes  through  a  suitable  stuffing-box,  and  when  projected 
from  within,  has  a  short  intermediate  piece  inserted  between 
it  and  the  preceding  length,  to  form  the  coupling  complete. 

The  method  of  detaching  the  propeller,  and  raising  4t  out 
of  the  water,  is  thus  described,  with  reference  to  fig.  5  : — ^The 
intermediate  length,  in  the  interior,  being  first  removed,  then, 
by  heaving  on  the  chains  I,  I,  the  shaft  q^  together  with  the 
bow  and  screws,  will  all  be  drawn  forward,  until  the  after 
end  of  the  axis  is  clear  of  the  after  bearing  «,  and  rests  upon 
the  horns  t ;  the  after  chain  p,  is  then  wound  up,  so  as  to 
raise  the  propeller  to  about  an  angle  of  45°.  The  two  for- 
ward chains  /,  /,  are  then  slackened  out,  and  the  after  chain 
wound  up  as  nearly  uniform  as  possible,  so  as  to  keep  the 
screw-axis  in  a  state  of  tension,  and  thereby  prevent  it  shak- 
ing or  rocking  about  in  a  sea-way ;  and  this  operation  is  con- 
tinued until  the  end  of  the  shaft  is  close  up  to  the  arm  u,  in 
which  position  the  screw  may  be  further  secured. 

To  replace  the  screw,  this  operation  must  obviously  be 
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merely  reversed,  being  first  lowered  by  heaving  np  the  chains 
ly  I,  until  the  ends  of  the  bow  k,  rest  upon  the  mouth-like 
cavities  m>m;  the  after-chain  is  slackened  out,  imtil  the 
after-end  of  the  axis  falls  into  and  rests  between  the  horns  t. 
The  shaft  q,  is  then  pushed  outwards,  until  it  is  coupled  to 
the  screw-axis,  and  the  after-end  of  the  said  axis  is  inserted 
into  the  after-bearing  s,  when  the  whole  is  ready  to  be  set  in 
motion  by  the  engine. 

Figs.  7,  and  8,  represent  an  improved  paddle-wheel.  It 
is  well  known  that  steam-vessels,  when  fitted  with  paddle- 
wheels,  and  deeply  laden,  cause  such  wheels  to  be  incon- 
veniently immersed  in  the  water,  and  thereby  to  retard  the 
motion  of  the  engines,  and  consequently  the  speed  of  the 
vessel.  To  reduce  the  loss  from  this  cause,  the  patentee 
proposes  to  construct  the  paddle-wheels  (especially  those  in- 
tended for  long  voyages,  and  of  varying  cargoes,)  as  shewn 
in  figs.  7,  and  8.  The  wheel  consists  of  four  sets  of  anns 
and  rims ;  two,  r,  r,  fixed  to  the  shaft,  and  two  fixed  to  the 
hollow  axis  *,  s.  It  will  be  apparent,  therefore,  that  by 
moving  the  hollow  axis  ^,  s,  all  the  parts  attached  thereto, 
namely,  the  rims  and  arms,  and  the  paddles  t,  t,  may  be 
either  closed,  so  as  to  assume  the  position  shewn  at  fig.  8,  or 
expanded  to  the  position  of  fig.  7 ;  or  may  be  placed  in  any 
intermediate  position.  To  effect  this  adjustment,  there  are 
two  screws  «,  u,  connected  by  wheels  v,  which  cause  the  two 
screws  to  move  simultaneously ;  so  that  by  turning  the  wheels 
v,  the  screws  cause  the  paddle-wheel  to  expand  and  contract 
at  pleasure. 

The  patentee  claims,  Firstly, — ^the  improved  methods  of 
increasing  the  velocity  of  the  propellers  or  propeller,  beyond 
that  of  the  engine-shaft,  represented  by  figs.  1,  2,  3,  and  4, 
and  hereinbefore  described.  Secondly, — ^the  method,  herein 
described,  of  preventing  bands  or  straps  from  slipping  on  the 
drums  or  riggers.  Thirdly, — ^the  arrangement  or  combina- 
tion of  instruments,  for  raising  and  lowering,  and  also  of 
attaching  and  detaching  screw-propellers,  shewn  at  figs.  5, 
and  6 ;  and  Fourthly, — the  method  of  adjusting  paddle- 
wheels,  herein  described. — [Inr oiled  in  the  Rolh  CJiapel 
Office^  November,  1843.] 
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To  MosBS  Poole,  of  lancoln^ shinny  in  the  county  of  Middle- 
sew,  Gent,,  for  improvements  in  the  deposition  of  certain 
metals,  and  in  apparatus  connected  tltereunth, — being  a 
communication. — [Sealed  25th  May,  1843.] 

These  improvements  consist  in  the  employment  of  certain 
solutions  of  gold,  silver,  and  copper,  not  hitherto  used  for 
the  purposes  of  deposition,  and  also  in  the  appUcation  of  a 
thermo-electrical  battery  or  apparatus  in  connection  with 
the  same,  and  which  may  be  employed  with  other  known 
solutions.  The  following  is  the  specification  as  enrolTed  by 
the  patentee : — 

Preparation  of  silver  solution. — '^  I  dissolve  one  pound 
troy  of  silver  in  nitric  acid,  and  dilute  with  one  gallon  of 
water :  precipitate  the  silver  by  adding  a  solution  of  carbonate 
of  soda  (in  water)  of  100**  Fahrenheit  (one  pound  of  car- 
bonate of  soda  is  sufficient,  if  the  nitrate  of  silver  contains  no 
free  acid) ;  I  wash  the  precipitate  with  warm  distilled  water, 
and  filter.  In  another  vessel  I  dissolve  eight  pounds  of 
hyposulphite  of  soda  in  two  and  a  half  gallons  of  water,  at 
100^  Fahrenheit,  or  thereabouts,  and  add  thereto  one  pound 
of  carbonate  of  soda,  with  the  precipitated  carbonate  of  silver ; 
stirring  the  same  until  the  silver  is  re>dissolved,  which  will  be 
the  case  in  a  few  minutes,  and  filter  the  solution,  which  will 
then  be  fit  for  use. 

Note, — "  In  practice,  I  have  found  it  advisable  that  the 
solution  contain  free  hyposulphite  and  carbonate  of  soda,  and 
for  this  purpose,  I  add  one  pound  avoirdupoise  hyposulphite, 
and  one  third  of  a  pound  of  carbonate  of  soda,  in  proportion 
to  every  pound  troy  of  silver,  that  may  be  deposited. 

Note. — "  In  place  of  hyposulphite  of  soda,  hyposulphite  of 
potash  may  be  used,  in  the  proportion  of  two  pounds  of  hy- 
posulphite of  potash  to  one  poimd  of  silver,  in  the  state  of 
carbonate ;  and  in  working  the  same,  I  add  six  ounces  of  hy- 
posulphite of  potash,  and  five  ounces  of  carbonate  of  soda,  to 
every  one  pound  troy  of  silver  deposited  therefrom. 

"  What  I  claim,  as  this  part  of  the  invention,  is  the  use  of 
a  solution  of  carbonate  of  silver  in  hyposulphite  of  soda  or 
potash,  as  above  described. 
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'"  Secondly. — ^Or  I  prepare asolution of  silver,  as  above,  and 
boil  the  same  for  one  hour,  during  which  time  a  portion  of 
silver  is  precipitated,  and  the  hyposulphite  changes,  forming 
a  new  and  distinct  salt.  The  solution  is  filtered,  and  is  then 
fit  for  use.  In  both  the  above  cases,  currents  of  electricity 
are  used  when  depositing.  I  also  claim  the  solution  of  silver, 
formed  by  boihng  hyposulphite  of  soda,  or  potash,  with  car- 
bonate of  silver,  as  above  described. 

Preparation  of  gold  solution. — "  I  dissolve  one  ounce  troy 
of  fine  gold  in  nitro-muriatic  acid,  and  evaporate  the  solution 
until  it  assumes  a  deep  red  color,  and  chrystallizes  upon  cool- 
ing. I  then  dilute  the  remaining  solution  with  one  pint  of 
distilled  water,  and  filter.  I  then  heat  the  dear  solution  of 
gold  to  about  200*^  Fahrenheit,  and  precipitate  the  gold  by 
adding  a  solution  Uquor  ammoniac.  I  then  pour  the  pre- 
cipitate gold  upon  a  filter,  and  wash  it  several  times  with  hot 
water.  I  then  dissolve  this  precipitate  of  gold  in  one  gallon 
of  water,  containing  eight  ounces  of  hyposulphite  of  soda,  or 
an  equivalent  quantity  of  potash,  and  boil  the  same  together 
for  one  hour.  I  then  filter  the  solution,  and  it  is  fit  for  use ; 
during  the  process  of  gilding,  I  prefer  to  warm  it  to  about  100 
or  150^  Fahrenheit.  In  using  the  above,  I  employ  a  small 
anode  of  gold,  say  about  one-tenth  the  size  of  the  article  to 
be  gilt,  and  a  current  of  two  pairs  of  plates  (if  I  employ  the 
ordinary  galvanic  battery) ;  but  the  effect  may  be  varied  by 
altering  the  power  of  the  battery  and  the  size  of  the  anode, 
at  the  pleasure  of  the  operator. 

"  I  claim  the  use  of  a  solution  of  gold  in  hyposulphite  of 
soda,  or  potash,  in  the  manner  above  described,  and  in  con- 
nection with  a  current  of  electricity,  for  the  purpose  of  gilding 
metals. 

Preparation  of  copper  sohdion. — '^  I  dissolve  one  pound  of 
carbonate  of  copper  in  eight  pounds  of  hyposidphite  of  soda, 
(or  an  equivalent  of  potash,)  and  one  pound  of  carbonfite  of 
soda  dissolved  in  two  and  a  half  gallons  of  distilled  water,  at 
100^  Fahrenheit,  or  thereabouts,  and  filter  to  obtain  a  clear 
solution.  It  is  then  fit  for  use,  with  currents  of  electricity, 
and  I  prefer  to  use  it  at  100^  Fahrenheit.  I  claim  the  solution 
of  copper  in  hyposulphite  of  soda,  or  potash,  as  above  de- 
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scribed,  with  a  cun'ent  of  electricity  for  the  purposes  of 
deposition. 

Description  of  the  thermo^kctncal  battery, — "  I  take  one 
hundred  pieces  of  (Jerman  silver,  containing  twenty  to  twenty- 
five  per  cent,  of  nickel,  and  one  hundred  pieces  of  iron,  every 
piece  being  one  inch  wide,  and  one  foot  long,  and  one-eighth 
of  an  inch  in  thickness.  These  two  hundred  pieces  are  soldered 
so  to  each  other,  that  iron  is  always  combined  with  German  sil^ 
vcr,  (see  fig.  1,  Plate  I.)  To  get  a  compact  form,  I  arrange,  first, 
ten  rows,  every  one  of  twenty  pieces  or  ten  pairs,  and  solder 
these  rows  so  to  each  other,  that  they  are  parallel,  and  the 
whole  take  the  form  of  a  square,  in  the  manner  shewn  at 
fig.  2 ;  taking  care  that  the  several  pieces  are  soldered  together 
in  such  a  way  that  iron  will  always  be  in  connection  with 
Grerman  silver.  When  the  whole  is  united,  I  place  it  in  a 
rim  or  frame  of  iron-plate  ff,  fig.  3,  (one  foot  two  inches  high) ; 
but  so  that  the  metals  do  not  touch  each  other,  nor  the  iron 
rim  or  frame ;  and  fill  the  rim  with  plaster  of  Paris  or  clay, 
but  so  that  all  soldered  parts  of  the  series  of  plates  or  bars 
are  xmcovered,  that  is,  the  under  ends  one  inch,  and  the 
upper  ends  three  inches.  The  clay  is  covered  at  the  surfieuse 
a,  with  a  layer  of  pitch.  The  frame,  containing  the  series  of 
bars  or  plates,  is  so  placed,  that  the  lower  ends  of  the  series, 
(one  inch,)  dip  into  a  sand  bath  b,  which  is  heated  nearly  to 
redness,  by  the  fire  c.  The  upper  ends  (three  inches)  are  to 
be  kept  as  cold  as  possible,  and  for  this  purpose,  I  cause  a 
current  of  cold  water  to  flow  from  the  vessel  d,  over  the 
battery  to  the  vessel  /.  The  upper  end  of  the  metals,  (three 
inches,)  may  be  covered  with  a  lac  or  varnish.^'  A,  is  the 
anode  wire  leading  from  the  German  silver  plate;  and  i,  is 
the  artule  wire  leading  from  the  iron  plate. 

The  patentee  claims,  in  reference  to  this  part  of  the  inven- 
tion, the  use  of  a  thermo-electrical  battery,  as  above  described, 
for  t^e  purpose  of  generating  electrical  currents,  applicable 
to  the  deposition  of  metals;  and  also,  the  use  of  thermo- 
electricity, as  a  means  of  depositing  metals  from  their  solutions. 
— [Inrolled  in  the  Inrolment  Office^  November ^  1843.] 
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ToJonfi  A^HiTE  Welch,  qf  Austin  Friars,  merchant,  for  an 
improved  reverberatory  furnace,  to  be  used  in  the  smelting 
of  copper  ore,  or  other  ores,  which  are  or  may  be  smelted 
in  reverberatory  furnaces. — [Sealed  Zlst  July,  1841.] 

This  improved  reverberatory  furnace  is  represented  in  Plate  I. 
Fig.  1,  being  a  horizontal  plan  of  the  lower  part  of  the  fur- 
nace, with  the  upper  part  thereof  removed,  in  order  to  shew 
the  lower  part ;  fig.  2,  a  side  elevation  of  the  furnace  on  the 
side  where  the  fire-place  is  situated ;  and  fig.  3,  a  vertical 
section  of  the  same.  The  famace  has  two  chimney  flues  or 
passages  g,  g,  leading  away  in  opposite  directions  from  the 
circular  bason  or  body  a,  of  the  furnace,  to  two  upright  chim- 
ney-stacks e,  e,  by  means  of  which  chimneys  the  requisite 
draft  or  current  of  air  is  obtained,  to  raise  the  fire  which  is 
contained  in  the  fire-place  f,  to  bum  with  intensity ;  and  a 
rapid  current  of  flame,  heated  smoke,  gas,  and  air,  proceeding 
fipom  that  fire,  passes  over  a  low  wall  c,  called  the  fire-bridge, 
into  the  body  a,  of  the  furnace,  at  the  upper  part  thereof, 
where  the  flame,  which  is  intermixed  with  heated  smoke,  air, 
and  gas,  proceeding  from  the  fire,  strikes  upwards  beneath 
the  arched  dome,  which  forms  the  cover  or  ceiling  over  the 
body  a,  of  the  furnace ;  and  the  said  current  of  flame,  heated 
smoke,  and  air,  is  reflected  or  reverberated  downwards,  from 
that  dome,  upon  any  ore  (or  ore  in  that  state  commonly  called 
regulus,  or  imperfect  metal)  or  melted  metal,  which  may  be 
lying  on  the  floor  of  the  furnace,  so  as  to  give  a  strong  heat 
to  the  ore  (or  regulus  or  imperfect  metal)  or  melted  metal ; 
the  current  of  heated  smoke,  gas,  and  air,  with  so  much  of 
flame  as  may  be  remaining  therein,  then  becomes  divided 
into  two  currents,  which  pass  off  at  the  chimneys. 

The  ore  may  be  introduced  into  the  fornace  by  means  of 
hoppers,  as  shewn  in  the  drawing  at  i,  i. — k,  k,  are  openings, 
near  to  each  of  the  chimneys  e,  e,  through  which  iron  rabbles 
can  be  introduced,  in  order  to  stir  and  turn  over  the  ore,  and 
push  it,  when  required,  down  the  sloping  floors  of  the  pas- 
sages g,  g,  on  to  the  floor  a,  of  the  furnace,  where  the  heat 
is  greatest,  in  consequence  of  the  proximity  to  the  fire-place 
/;  and  ore  or  regains  may  be  introduced  into  the  centre  of 
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the  floor  a^  of  the  fumace^  ttom  a  suitable  hopper^  phoed 
over  the  top  of  the  arched  dome^  which  forms  the  ceiling  to 
that  part  of  the  furnace,  d,  fig.  1^  is  the  tapping-hole>  for 
drawing  off  the  metal  from  the  furnace,  after  it  has  been 
melted^  or  reduced  to  a  fluid  or  a  semi-fluid  state ;  /,  and  m, 
are  openings  into  the  body  of  the  furnace,  for  the  purpose  of 
skimming  and  raking  off  the  scoria  from  the  surfi^e  of  the 
metal.  The  opening  m,  also  gives  dross  for  stopping  up  the 
tapping-hole  d,  from  the  inside,  when  required. 

Tlie  furnace  is  built  of  bricks^  and  lined  with  fire-bricks  at 
all  the  parts  whieh  are  expofied  to  the  strong  heat^  in  the 
usual  manner  of  the  fomaees  used  in  copper  smelting.  The 
brick^work  is  strongly  bound  together  by  upright  iron  bars, 
and  horizontal  iron  ties,  passing  across  the  fiumaee,  from  one 
such  upright  to  a  corresponding  upright  at  the  opposite  side 
of  the  furnace^  in  the  usual  manner  of  peverberatory  furnaces* 

The  three  hoppers,  into  which  the  ore  or  regulus  is  put,  as 
before  mentioned^  in  order  to  let  the  same  down  into  the  fiir- 
naoe^  at  t,  t,  and  at  the  centre  a,  of  the  fiimace,  are  made  of 
iron;  and  the  three  iron  hoppers  are  sustained  on  arched 
frames^  or  bridges  of  iron^  whereof  the  extreme  ends  rest  on 
the  side  walls  of  the  fumaoe,  without  any  weight  being  thrown 
on  the  arched  dome  of  the  fumaoe,  which  is  the  usual  man- 
ner of  supporting  such  hoppers  over  smelting  furnaces,  h,  h, 
fig.  2,  are  openings  into  the  dimneys  e,  e,  for  the  purpose 
of  clearing  them  out ;  these  openings  are  stopped  up  with 
bricks  or  stones^  when  the  furnace  is  in  use.  The  improved 
reverberatory  furnace,  above  described,  is  to  be  used  in  the 
smelting  of  copper  ores,  or  otheir  ores  whidi  are  or  may  be 
smelted  in  reverberatory  furnaces ;  such,  for  instance,  as  the 
ores  of  tin,  lead,  zinc,  or  bismuth. 

The  patentee  states  his  invention  to  consist  in  the  con- 
struction, hereinbefore  described,  of  the  improved  reverbera- 
tory fumaoe ;  the  novelty  and  chief  distinction  being,  that 
the  current  of  flame,  heated  smoke,  gas,  and  air,  is  divided 
into  two  separate  curi*ents,  which  pass  away  laterally  from 
the  body  of  the  furnace  in  opposite  directions,  in  order  to  go 
by  two  distinct  flues  or  passages  to  the  chimneys;  and  in 
each  of  which  passages  part  of  the  ore,  to  be  operated  on. 


Digitized  by  VjOOQIC 


EggUstwCs^foT  Impis.  m  the  Combustion  ofRiel,  ^c,     19 

may  be  placed^  so  as  to  receive  a  heating  action  from  the 
divided  current  of  flame/&c.^  when  passing  to  the  chimneys. 
—{IrnHMed  mi  the  IMls  Chapel  Office,  Jnnuary,  1842.] 


7b  FRBDE&icit  William  Eggleston,  of  Derby,  in  the  county 
</  Derby,  cmfecti&ner,  Jbr  certain  improvements  in  the 
combustion  of  fuel,  and  cmisitmption  of  smoke. — [Sealed 
15th  June,  1848,] 

This  invention  consists  in  supplying  air  to  the  volatile  and 
gmeotts  products  of  fianiaoes>  through  wire^gaose,  in  order  to 
promote  the  combustion  of  the  same. 

A  mode  of  applying  this  invention  to  steam-boiler  Aimaces 
is  shewn  in  Plate  II.  Fig.  1,  is  a  longitudinal  section  of 
the  boiler  and  furnace ;  and  fig,  2,  is  a  transvei^  section^  on 
the  line  a,  b,  of  fig.  1.  The  furnace,  in  its  general  details^ 
ircsembles  those  in  ordinary  use;  ike  only  parts  that  are 
altered  being  the  door  and  the  bridge.  The  centre  part  of 
the  door  is  removed,  so  as  to  leave  a  rectangular  frame;  and 
to  this  a  sheet  of  wire-gauzC  a,  is  attached.  The  upper  part 
of  the  fii-e-bridge  is  holIow>  and  the  air  enters  into  it>  either 
through  the  flues  b,  which  open  into  the  atmosphere,  or 
through  the  flues  c,  opening  into  the  ash-pit ;  the  air  leaves 
the  flre-bridge  through  the  wire-gauae  d,  fastened  across  the 
opening  in  the  t(^  of  the  bridge.  The  flues  b,  and  c,  may 
be  used,  either  conjointly  or  separately  ^  then*  lower  openings 
should  be  furnished  with  dampers. 

In  conclusion,  tbe  patentee  says  : — **  I  ara  perfbctly  aware 
o(  various  modes  having  been  employed  for  irapplying  air,  in 
small  jets  or  films,  to  the  gaseous  or  volatile  products  of  the 
ftiel,  and  ttonA  sources  independent  of  the  ash-pits  of  the  fur- 
lOM^s  in  which  the  fuel  is  consumed.  I  do  not,  therefore, 
daim,  as  of  my  invention,  or  the  exclusive  use  of  any  of  ihe 
separate  parts  or  arrangements,  hereinbefore  described  or 
referred  to,  for  supplying  air  in  jets  or  films,  and  from  such 
independent  sources ;  except  when  the  same  may  be  employed 
in  connection  with  my  said  invention,  which  I  hereby  declare 
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to  consist  in  the  improvements  in  the  combustion  of  fuel  and 
consumption  of  smoke,  to  be  effected  by  supplying  the  air  to 
the  volatile  or  gaseous  parts  of  the  fuel  through  one  or  more 
pieces  of  woven  wire,  or  wire-gauze ;  the  said  gauze  having 
meshes  of  such  size,  or  the  said  meshes  being  so  arranged, 
overlaying  each  other,  as  to  cause  the  air  to  become  mixed 
with  the  said  gaseous  matter  in  extremely  small  or  minutely 
divided  jets  or  films,  as  above  described/* — [Inrolkd  in  the 
Imrolment  Office,  December,  1843.] 


To  Thomas  Wells  Ingram,  of  Bimdnffham,  in  the  county 
of  Wanmck,  engineer,  for  his  invention  ofimprovementa  in 
pressing  and  embossing  wood  and  other  materials,  in  order 
to  apply  the  same  to  various  useful  purposes, — [Sealed  10th 
June,  1843.] 

These  improvements  in  pressing  and  embossing  wood  and 
other  materials,  in  order  to  apply  the  same  to  various  useful 
purposes,  consist  in  producing  raised  or  embossed  surfaces 
upon  wood  and  other  materials,  (hereinafter  described,)  for 
the  purpose  of  ornamenting  faces  of  discs,  rings,  tablets,  and 
mouldings ;  the  surfaces  of  bosses,  and  a  great  variety  of 
other  forms,  by  means  of  dies  or  moulds ;  which  embossed 
wood  and  other  materials  are  to  be  employed  as  substitutes 
for  horn,  metal,  papier-mache,  and  other  substances,  hereto- 
fore applied  to  such  uses.  These  embossed  articles  are  ma- 
nufactured in  the  following  way : — 

In  the  production,  for  instance,  of  discs  and  rings,  for  the 
ends  of  reels  for  reeling  on  and  holding  certain  quantities  of 
thread,  silk,  cotton,  and  such  like  filimentous  material,  for 
buttons,  medallions,  draft-pieces,  counters,  cushion  and  box- 
tops,  scutcheons,  &c. ;  for  rosettes,  to  be  employed  in  orna- 
menting various  kinds  of  fancy  articles,  and  for  furniture, 
and  other  things  to  which  the  same  may  be  appUcable.  The 
patentee  takes  circular  or  other  shaped  discs  of  wood,  turned 
or  cut  to  the  required  size,  thickness,  and  form,  either  flat, 
curved,  or  bevilled,  on  their  face  and  back,  as  may  be  desired. 
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These  discs  or  rings  are  placed  severally  between  dies  and 
counter-dies^  engraved  with  the  required  devices,  of  the  con- 
struction usually  employed  by  horn  button-makers;  and 
being  subjected  to  pressure,  the  reverse  of  the  figures  and 
device  of  the  dies  is  produced  upon  the  discs  or  rings  of  wood, 
which,  when  so  made,  are  called  by  the  patentee  stenoxyle 
discs,  rings,  buttons,  rosettes,  &c.  In  embossing  tablets  for 
inscriptions;  for  finger-plates  to  be  attached  to  doors;  for 
fancy  boxes,  cigar-cases,  spectacle-cases,  ladies^  work-cases, 
and  similar  sorts  of  articles ;  for  the  backs  of  brushes ;  for 
book-covers;  and  a  great  variety  of  other  uses,  tablets  of 
wood  are  prepared,  of  the  required  size  and  shape,  by  cutting 
and  planing ;  and  they  are  then  pressed  between  dies,  in  the 
manner  before  described,  which,  when  so  operated  upon,  pro- 
duce stenoxyle  tablets,  applicable  to  the  purposes  above  men- 
tioned. 

In  producing  stenoxyle  mouldings,  the  wood  is  first  pre- 
pared, by  cutting  and  planing  it  in  lengths  to  the  necessary 
dimensions  and  figure,  and,  at  several  operations,  compressing 
these  lengths  between  suitably  formed  dies,  in  the  manner 
above  described ;  such  dies  being  engraved  or  cut  with  the 
desired  ornamental  devices.  After  an  impression  has  been 
given  to  a  portion  of  the  length  of  the  moulding,  the  pressure 
is  withdrawn  from  the  dies,  and  the  length  of  the  moulding 
passed  onward  to  receive  a  similar  impression  in  another  part 
of  its  length ;  and  by  these  means  several  dies  may  be  brought 
into  operation  upon  the  length  of  moulding,  so  as  to  produce 
a  variety  of  figures  or  devices  thereon.  These  stenoxyle 
mouldings  may  be  applied  to  the  purposes  of  forming  picture 
frames,  cornices,  headings,  and  to  various  other  ornamental 
uses.  The  same  operation  of  embossing  between  dies  may  be 
performed  upon  a  variety  of  wooden  articles,  as  umbrella, 
parasol,  and  other  wooden  handles ;  the  means  of  effecting 
which,  by  dies,  is  so  well  understood,  in  reference  to  emboss- 
ing horn  and  metal,  that  it  is  unnecessary  further  to  explain 
the  operation. 

In  some  cases,  where  the  pattern  or  device  extends  to  any 
considerable  length,  the  wood  may  be  compressed,  by  means 
of  embossing-rollers,  instead  of  the  dies  above  mentioned. 
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The  other  materials^  beaidea  wood^  which  are  proposed  to  be 
operated  upon  by  pressure^  in  order  to  produce  embossed 
gurfacesy  are,  first,  a  eomposition  of  granulated  wood^  with  or 
without  other  materials ;  the  partides  of  which  granulated 
wood  are  made  to  adhere  firmly  together,  and  to  prodase  » 
hard  subatanoe;,  by  means  flf  |Hiiu"t  ilpnf  For  ftis  jm^ 
pose  the  patentee  takes  the  saw-dust  of  any  ordinary  wood, 
(that  from  oak,  maple,  or  beech,  will  answer  very  weB,)  and 
reduces  it  to  as  fine  a  dust  as  convenient.  To  this  is  some- 
times added  calcined  sulphate  of  iron,  in  a  dry  pulverised 
state,  with  the  granulated  wood,  in  the  proportion  of  from 
one-half  to  one-fourth  of  the  calcined  sulphate  of  iron  to  the 
bulk  of  the  granulated  wood.  This  co^iposition  is  particu^ 
larly  applicable  to  making  rings,  discs,  tablets,  buttons,  me- 
dallions, rosettes,  and  all  the  finer  descriptions  of  articles. 

Dry  pulverised  pitch,  or  other  bituminous  matter,  may  be 
mixed  with  the  granulated  wood,  in  the  prqpcM^ions  of  about 
one-fifth  of  the  bitumen  to  four^fifths  of  saw-dust  in  bulk ; 
but  other  proportions  would  do,  observing  that  the  finer  the 
subject  to  be  produced  by  the  embossing  process,  the  less  of 
the  bitumen  should  be  employed.  This  compositicm  would 
also  answer  for  picture^fhunes,  cornices,  mouldings,  coffin 
furniture,  and  a  variety  of  other  articles. 

In  order  to  apply  these  c(»npounds,  a  suitable  mould  is 
provided^  having  its  interior  engraved  with  the  required  de- 
vice. The  mould  is  filled  with  the  pulvmsed  materials,  Mid 
submitted  to  great  pressure,  which  will  cause  the  pulverised 
materials  to  adhere  firmly  together;  and  when  discharged 
from  the  mould  the  article  will  have  assumed  a  hard,  solid, 
and  firm  consistency,  ia  the  form  and  with  the  device  accu- 
rately embossed  upon  its  surface.  The  patentee  also  combines 
with  the  embossed  wood,  or  ligneous  composition,  cloth,  sflk, 
leather,  or  other  suitable  material.  This  is  done  by  first  em- 
bossing the  sur&ce  of  the  wood  or  ligneous  composition,  and 
then  covering  the  surface  thereof  with  the  material,  having 
introduced  between  them  an  adhesive  matter,  to  render  the 
attachment  secure.  The  article  must  then  be  placed  in  dies, 
and  pressed  a  second  time,  which  will  give  to  the  external  sur- 
face the  embossed  face  or  device  required.    This  mayi  in  some 
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cases^  be  done  by  one  <^>eration^  but  will  generally  requii'e 
tvo  to  p^veiU  tiie  outer  w^enag  of  silk^  &c*^  being  injured* 
TbiB  kit  dfieeribed  combination  will  apply  to  book-covers, 
reels,  buttons^  and  ta  otibep  artielefly  which  need  nof  be  enu- 
merated. 

The  pat^xtee  claima  producing  raised  or  embossed  surfieM^s 
upon  wood  or  ligneous  oompowtions,  either  alone  or  in  com- 
bination with  other  materials,  by  means  of  dies,  moulds, 
plates,  or  rollers,  as  above  described,  for  the  purpose  of  orna- 
menting the  faces  of  discs,  rings,  tablets,  and  mouldings ;  the 
surfaces  of  bosses,  and  a  great  variety  of  other  forms. — [I^- 
rolkd  in  the  Inrolmeut  Office,  December,  1843.] 

Specificairan  drawn  l^  Messrs.  Newton  and  Son. 


To  Haywakd  Ttlbk,  of  Milton^reet,  Fore-street,  Cripple^- 
gate,  t»  the  city  of  London,  brass-founder,  for  certain  im- 
provements in  machinenf  or  appmrmiue  for  impreffnatinff 
liquids  with  gas ;  incbuBng  bottles  for  retaining,  keeping, 
and  preserving  liquids  so  impregnated  j  also  in  the  man- 
ner of  filling  and  dosing  such  bottles. — [Sealed  7th  March, 
1840.] 

This  invention  consists,  chiefly,  in  an  arrangement  of  ma^ 
ehinery  for  impregnatmg  liquids  with  gas,  and  more  partieu- 
larly  {or  producing  what  are  termed  aerated  liquids. 

The  maehiiibe  contains  two  forcing-pumps,  one  for  soda- 
water,  and  the  other  for  lemonade,  communicating  by  pipes, 
with  two  hemispherical  receivers,  (&staied  together  by  bolts 
and  nuts,  but  separated  by  a  partition,)  wherein  the  gas  is 
thoroughly  intermixed  with  the  liquid,  by  revolving  agitators. 
From  the  receivers  the  aerated  liquids  are  drawn  off  and 
botded. 

A  vertical  section  of  the  soda-water  pump  is  represented 
in  Plaie  U.,  at  fig.  1 ;  it  consists  of  a  barrel  a,  in  which  a 
long  piston  b,  w(»rks ;  at  the  upper  end  of  the  barrel  a  valve- 
chamber  is  formed,  eontaining  a  conical  valve  c,  and  con- 
nected by  the  pipe  d,  with  the  receiver  above  mentioned;  and 
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mid-way  between  the  ends  of  the  barrel  are  two  other  valve- 
chambers,  situated  diametrically  opposite  each  other.  These 
chambers  contain  the  conical  valves  e,f,  by  which  the  gas 
and  liquid  are  admitted  into  the  barrel  from  the  suction- 
pipes  jr,  h,;  the  valves  c,  e^f,  being  guided  in  their  move- 
ments by  four  leaves  i,  attached  to  the  upper  part  of  each 
valve,  and  working  in  contact  with  the  cylindrical  interiors  of 
the  valve-chambers.  By  the  descent  <^  the  piston,  a  vacuum  is 
formed  in  the  upper  part  of  the  pump-barrel,  into  which  the 
gas  and  liquid  are  admitted  through  the  valves  e,  /,  and  by 
the  return-stroke  of  the  piston  they  are  forced  through  ^ 
valve  c,  into  the  pipe  rf,  leading  to  the  receiver. 

Fig.  2,  is  a  vertical  section  of  the  lemonade-pump ;  a,  is 
the  pump-barrel,  and  b,  a  leather  piston,  connected,  in  the 
manner  shewn  in  the  di*awing,  to  a  large  cylindrical  rod  c. 
At  the  upper  part  of  the  barrel  are  two  valve-chambers  d,  e, 
with  their  valves  /,  ff,  and  branch-pipes  A,  i ;  and  at  the 
lower  part  of  it  are  two  other  valve-chambers  y,  k,  with  their 
valves  I,  m,  and  branch-pipes  n,  o.  The  liquid  is  drawn 
into  the  upper  part  of  the  barrel,  through  the  pipe  h,  and 
valve-chamber  d,  by  the  descent  of  the  piston,  and,  by  its 
ascent,  is  forced  through  the  chamber  e,  and  piipe  i,  into  a 
pipe  connected  with  the  receiver.  The  gas  is  drawn  into  the 
lower  part  of  the  barrel,  through  the  chamber  y,  and  pipe  n, 
by  the  ascent  of  the  piston,  and  is  forced,  by  the  descent  of 
the  same,  through  the  chamber  k,  and  pipe  o,  into  another 
pipe,  connected  with  the  receiver.  The  gas,  and  the  Uquid 
to  be  ii&pregnated  with  gas,  are  thus  alternately  forced  into 
the  receiver  at  each  stroke  of  the  pump,  and  are  then  acted 
upon  by  the  revolving  agitator  before  mentioned.  Instead 
of  this  double-action  force-pump,  two  single-action  force- 
pumps,  worked  by  one  lever,  may  be  used;  a  small  pump 
being  used  for  the  liquid,  and  a  larger  one  for  forcing  the 
gas  into  the  receiver. 

The  receivers,  used  in  the  manufacture  of  aerated  liquids, 
are  generally  made  of  metal,  tinned  on  the  inside;  but,  to 
prevent  the  liquids  from  becoming  tainted  or  discolored,  by 
remaining  therein,  the  patentee  employs  an  inner  vessel  of 
glass,  pottery,  or  "  clean  metal,"  for  containing  them. 
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With  regard  to  the  bottles  for  containing  aerated  liquids^ 
the  improvement  in  them  consists  in  the  formation  of  an 
additional  neck^  at  the  lai^  end  of  the  bottle^  as  shewn  in 
the  section^  fig.  3 ;  a,  being  the  ordinary  neck^  and  by  the 
small  additional  one.  The  bottles  are  filled  through  the 
small  neck^  and  emptied  by  means  of  the  lai^er  neck. 

The  patentee  claims^  Firstly^ — ^the  application  of  two  dis- 
tinct suotion-yalves  to  the  force-pump,  by  which  gas  and 
liquid  are  to  be  forced  together  into  a  receiver,  for  the  pur- 
pose of  impregnating  such  liquid  with  the  gas ;  one  of  these 
snetion-valves  being  for  the  gas,  and  the  other  for  the  liquid. 
Secondly, — ^the  double-action  force-pump,  represented  in 
fig.  2,  by  which  gas  and  liquid  are  to  be  forced  separately 
into  a  receiver,  for  the  purpose  of  impregnating  such  liquid 
with  the  gas,  but  without  allowing  that  liquid  to  mix  with 
the  gas,  until  the  gas  has  become  compressed.  Thirdly, — 
the  application  of  two  distinct  single-action  force-pumps,  for 
the  same  purpose  as  the  double-action  force-pump,  just 
mentioned;  one  of  these  pumps  being  for  gas,  and  the  other 
for  liquid.  Fourthly, — ^the  application  of  an  inner  vessel  to 
the  receiver,  to  contain  the  liquid  that  is  to  be  impregnated 
with  gas.  Fifthly, — the  formation  of  bottles  for  retaining, 
keeping,  and  preserving  liquids  impregnated  with  gas,  with 
a  small  additional  neck,  and  filling  the  bottles  at  that  neck, 
and  closing  the  same  with  a  smaller  cork  than  usual,  to  avoid 
the  loss  of  the  gas. — \Iwrolled  in  the  Inrolmeni  OffSce,  Sep- 
tember, 1840.] 


To  John  Gillett,  of  Brailes,  in  the  county  of  Warwick, 
farmer,  for  an  improved  machine  or  apparatus  for  cutting 
or  boring  ricks. — [Sealed  25th  May,  1848.] 

The  improved  machine  or  apparatus,  shewn  in  Plate  II.,  is 
intended  for  boring  or  cutting  holes  in  ricks,  for  the  purpo&e 
of  ascertaining  the  quality  or  state  of  the  produce  of  which 
the  rick  is  composed ;  and  if  a  rick  is  found  to  be  in  a  heated 
state,  or  in  a  state  of  incipient  spontaneous  combustion,  (as 
is  often  the  case,  when  agricultm'al  produce  is  prematurely 
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staoked^)  one  or  ittore  clean  eireulitr  holes  nifty  be  bored  or 
cut,  by  meaoa  of  this  machine  or  in^trameiit,  vhereby  the  in- 
teri<Hr  of  the  rick  will  be  ventiUtedi  and  any  vapour  that  may 
be  generated  therein^  will  be  avowed  to  esoape^  and  the  eon> 
tents  of  the  rick>  ot  a  greater  portion  th^?eof^  will  be  thereby 
saved  from  destmetion.  This  object  is  now  gencafftlly  dFoeted 
by  pulling  the  rick  to  pieces^  or  eutting  a  great  fortion  of  it 
«my^  and  exposing  its  contents  to  the  air ;  bnt>  owii^  to  the 
trwd^le  and  expeaae  of  this  operation^  it  is  c^en  n^ected, 
and^  consequently,  if  the  ridk  does  not  ultimately  spcm- 
taneously  ignite,  the  greater  portimx  is  frequently  so  dacaaged 
as  to  be  utterly  valueless. 

The  apparatus  for  effecting  the  above-menttoned  inqpes^e* 
ment  consists  of  an  annular  or  circular  cutter,  formed  on  the 
end  of  a  cylinder,  and  attached  to  the  lower  end  of  a  forked 
piece,  open  at  the  sides  \  together  with  a  screwed  rod,  which 
is  fastened  in  a  socket,  at  the  upper  end  of  the  fork,  for  the 
purpose  of  steadying  the  eutter,  when  in  (^ration. 

Yi%.  \y  represents  a  front  view  of  the  improved  apparatus 
comjdete,  and  ready  for  use ;  and  fig.  2,  is  a  sectional  view, 
taken  at  right  angles  to  the  preceding  figure.  0,  o^  is  the 
forked  piece,  constituting  the  sides  of  the  apparatus;  and  at 
the  lower  end  thereof,  the  circular  or  annular  cutter  b,  b,  is 
formed.  The  edge  of  this  cutter  is  made  of  a  peculiar  form; 
it  has  two  points  at  opposite  sides,  and  the  whole,  or  the 
greater  portion  at  the  edge  is  indined  to  the  horizon,  for  the 
purpose  of  acting  more  favorably  upon  the  produce,  and 
cutting  it  with  greater  facility.  The  cutting  edge  is  steadied 
and  kept  in  contact  with  the  hay  or  other  produce,  by  means 
of  a  centre  rod  c,  c,  which  is  pointed  at  its  lower  end,  and 
has  a  screw  formed  thereon,  as  is  seen  in  the  drawing.  This 
rod,  which  is  shewn  detached  at  fig.  8,  answers  the  same 
purpose  as  the  screw  and  point  at  the  end  of  a  gimlet  or 
auger;  and  its  upper  end  is  passed  through  a  hole,  formed 
at  the  upper  part  of  the  forked  piece  a,  a,  and  is  firmly  held 
therein,  by  means  of  a  cottar  d,  which  also  retains  the  centre 
rod  in  a  socket,  formed  at  the  lower  end  of  the  handle^shaft 
e,  e,  and  thereby  biads  the  various  parts  together.  Previous 
to  inserting  the  point  of  the  centre  rod  into  the  rick,  a  flat 
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board  or  plate//  is  fimdy  Mcorad  thereon,  as  seen  in  figs. 
1,  and  2,  by  means  of  t«x>  or  more  instruments,  similar  to 
that  shewn  at  fig.  4.  These  iaatntmcats  have  aaewa  Sanaai 
fm  their  eada;  and  iffhen  jMieaed  throo^  haiea  nmdr>  intiM 
board// for  ijbst  pispase^  andsarawed  into  the  rids;,  aa  seoi 
in  the  dsaanag,  ^  board  is  firmly  held  thereon,  and  made 
to  compress  or  consolidate  the  hay  or  other  substance.  This 
board  may,  however,  he  used  withont  these  instruments,  if 
required,  provided  it  is  made  sufficiently  large  to  allow  the 
person,  who  uses  the  boring  or  cutting  machine,  to  stand 
thereon,  as  his  weight  will  produce  the  same  effect,  via.,  oon'« 
solidating  or  compressing  the  surface,  as  the  screws. or  rods 
shewn  in  the  drawing;  although,  perhaps,  it  will  oiot  be 
always. found  so  convenient. 

A  circular  hole  ff,  of  a  diameter  rather  exceeding  that  of 
the  cutter,  is  made  in  the  boards  for  the  purpose  of  guiding 
the  instrument,  and  allowing  it  to  work  freely.  The  board/ 
being  firmly  secured,  and  the  hay  sufficiency  oompressed  to 
be  operated  upon,  the  point  of  the  rod  c,  is  inserted,  and 
forced  into  the  hay,  or  other  material,  as  near  the  eentre  of 
the  hole  as  posnbfe ;  and  on  turning  the  handle  A,  above  the 
screw,  on  the  rod  c,  brings  the  cutter  in  contact  with  the  hay 
or  other  material,  and  cuts  out  a  dicukr  piece.  Upon  con- 
tinuing to  turn  the  handle,  the  screw  will  gradually  advance 
iarther  and  farthep  into  the  rick ;  the  cutter  ft,  following  and 
cattiDg  its  way,  until  the  qpace  between  the  side^pieees  a,  a, 
is  filled,  when  the  borer  must  be  drawn  out,  and  the  hay  or 
other  material  removed,  sot  as  to  cut  out  a  fresh  quantity. 
When  the  boier  has  l^us  made  as  deep  a  h(^  as  its  l^igth, 
and  the  length  of  the  handle-rod  e,  will  allow,  an  additional 
rod  t,  is  attached  to  the  end  of  the  rod  «,  by  inserting  the 
uppest  end  of  the  latter  into  a  socket,  made  in  the  lower  end 
of  the  rod  t,  and  retaining  it  therein,  by  means  of  a  cottar  d, 
aa  in  the  former  instance.  A  cross-handle  h.  A,  is  applied  to 
the  upper  end  ei  the  handle-rods,  for  the  convenience  of 
turning:,  and  may  be  removed  therefrom  and  appUed  to  the 
additional  rods,  as  they  are  required  to  be  added.  "By  attadi- 
ing  these  rods,  as  the  borer  cuts  away  the  hay,  or  other  ma^ 
tmal,  a  dean  hok,  of  any  depth,  may  be  made  in  a  rick,  in 
a  very  short  space  of  time. 
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The  patentee  claims^  Firstly, — ^the  peculiar  construction 
and  arrangement  of  parts,  constituting  an  apparatus  or  ma- 
chine for  bcMring  ricks  or  stacks,  or  any  quantity  of  agricul- 
tural produce  collected  together,  as  herein  shewn  and  de-- 
scribed.  Secondly, — ^the  emplo3nnent  of  a  circular,  annular, 
or  cylindrical  cutter,  whereby  a  clean  circular  hole  may  be 
made ;  and  Lastly, — the  employment  of  a  board  or  plate,  aa 
seen  at  ^  /,  in  the  drawing,  with  its  screws,  rods,  or  other 
fastenings,  for  the  purpose  of  compressing  and  consolidating 
the  upper  surface  of  the  hay  or  other  agricultural  produce,  so 
as  to  facihtate  and  assist  the  operation  of  the  machine  or  ap- 
paratus, as  above  described. — {JnroUed  in  the  Petty  Bag 
Office,  November,  1843.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  Oglethoupe  Wakelin  Barratt,  of  Birminffham,  in 
the  county  of  Warwick,  experimental  chemist,  fur  certain 
improoemenJts  in  gilding^  plating,  and  coating  various 
metallic  surfaces. — [Sealed  15th  June,  1843.] 

The  first  part  of  this  invention  relates  to  the  arrangement  of 
a  voltaic  apparatus,  with  which  the  deposition  of  metals  is 
effected.  The  patentee  describes  his  improvements  in  nearly 
the  following  words : — I  use  lead,  as  the  positive  metal, 
and  carbon,  in  preference,  for  the  negative  element.  I  place 
them  in  a  convenient  vessel,  and  connect  them  in  pairs,  or  in 
series,  in  the  usual  way,  which  is  well  understood,  and  charge 
the  battery  with  the  following  solution  : — ^The  exciting  liquor 
is  produced  by  dissolving  one  part  of  chloride  of  sodium  in 
three  parts  of  water;  but  I  do  not  confine  myself  to  these 
exact  proportions;  and  a  plate  of  metal,  as  the  supply  metal, 
is  suspended  in  the  metallic  solution  to  the  wire  connected 
with  the  carbon  or  other  negative  element  of  the  battery,  and 
the  articles  to  be  coated  or  covered  are  to  be  suspended  in 
the  metallic  solutions,  by  the  wire  which  is  connected  with 
the  lead  or  positive  metal  of  the  battery.  On  the  circuit 
being  closed,  a  decomposition  of  the  muriate  of  soda  in  the 
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battery  takes  place^  and  a  regulu*  continued  electric  action  is 
produced,  as  long  aa  any  chloride  of  sodium  remains  in  the 
solution.  The  products  of  the  battery  are  chloride  of  lead 
and  caustic  soda,  mixed  with  carbonate  of  soda,  the  value  of 
which  products  is  considerably  greater  than  the  expense  in- 
curred in  the  deposition  of  the  metal.  The  particular  feature 
which  I  claim,  under  this  head,  is  arranging  or  producing  a 
battery,  whereby  a  valuable  product  or  products  may  be  ob- 
tained from  working  the  battery,  for  the  deposition  or  precipi- 
tation of  metab,  which  product  or  products  will  more  than 
counterbalance  or  cover  the  ordinary  cost  or  expense  attend- 
ant upon  the  operation. 

Another  battery,  which  I  employ  for  the  deposition  or  pre- 
cipitation of  metals,  is  formed  with  zinc,  carbon,  and  water. 
In  the  formation  of  this  battery,  I  have  found  that  the  cru- 
cibles which  are  made  of  carburet  of  iron  or  plumbago  are 
very  convenient,  and  answer  the  purpose  extremely  well ; 
although  I  do  not  intend  to  confine  myself  exclusively  to  the 
use  of  vessels  made  of  this  material,  as  other  combinations  of 
carbon. or  metals  will  effect  the  object,  but  not  in  so  con- 
venient a  manner.  In  making  use  of  vessels  formed  of  car- 
buret of  iron,  fifty  of  number  ten  size,  in  series,  with  zinc, 
and  charged  with  water,  will  be  found  sufficiently  powerful 
for  gilding  and  silvering  very  large  articles.  To  form  a  bat- 
tery with  the  crucibles  above  mentioned,  holes  should  be 
pierced  in  their  sides,  or  they  should  be  made  open  at  the 
bottom,  and  the  zinc  made  a  little  smaller  than  the  inside  of 
the  vessel  or  crucible  formed  of  carburet  of  iron,  or  other 
combinations  of  carbon;  and  the  zinc  should  be  separated 
from  the  carbon,  or  other  negative  element,  by  employing 
paper,  cloth,  or  other  similar  substance.  It  may  be  here 
observed,  that  the  object  to  be  attained,  by  the  employment 
of  paper,  or  other  substance,  to  enclose  the  zinc,  is  to  prevent 
the  surfaces  of  zinc  and  carbon  from  coming  into  contact ; 
but  care  must  be  taken,  when  paper  is  used,  that  it  is  free 
from  size  or  gelatine,  as  the  free  passage  of  the  electricity 
would  be  otherwise  impeded.  The  same  object  may  be 
effected  by  suspending  the  zinc  in  the  vessel  in  such  a  man- 
ner that  the  zinc  shall  not  come  into  contact  with  the  carbon 
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or  ne^tive  element.  The  connecting  wires  are  attached  in 
the  UBual  way, — each  pair  (namely^  one  of  earbon  and  one  of 
einc)^  is  placed  in  a  vessel  c(»itaimng  water.  I  claim  the 
above-described  battery  for  dissolving,  precipitating^  or  de* 
positing  Qietals. 

The  next  improvement  relates  1x>  obtaining  dectricity 
continuously  from  the  magnet,  and  which  is  collected  or  con- 
centrated, 60  as  to  be  employed  for  the  dq>osition  of  metals. 
This  apparatus  I  denominate  an  dectrieal  magnetic  batterjr> 
or  battery  of  magnets ;  and  to  form  which,  any  number  of 
magnets  must  be  taken  and  fixed  firmly  in  wood,  at  equal 
distances  in  an  upright  position,  if  horse-shoe  magnets  are 
used ;  and,  by  means  of  iron  wire,  the  south  pole  of  die  first 
magnet  should  be  connected  with  the  north  pole  of  the  second, 
and  the  south  pole  of  the  second  to  the  north  pole  of  the 
third,  and  so  on  to  any  number  that  it  may  be  necessary  to 
use.  To  the  nortji  pole  of  the  first  magnet  I  attach  a  copper 
wire,  to  suspend  the  ymxA.  to  be  coated  in  the  decomposition- 
vessel,  and  to  conduct  the  electricity  from  the  metidlic  solu- 
tion back  to  the  magnet ;  and  to  the  south  pok  of  the  last 
magnet  I  attach  an  iron  wire,  from  which  a  plate  of  metal,  of 
the  same  description  as  the  metal  held  in  the  metallic  solu- 
tion, is  suspended;  The  wire,  in  conneetion  with  the  north 
poles,  is  placed  at  the  ends  or  near  the  points  of  the  poles; 
but  the  wire,  in  connection  with  the  sonth  poles,  is  placed 
from  half  an  inch  to  an  inch  from  the  ends,  acc(M*ding  to  the 
power  of  the  magnet,  or  the  nature  of  the  work  to  be  coated. 
Sometimes  a  single  magnet  may  be  employed  for  small  work^ 
Or  a  compound  magnet  may  be  used,  and  placed  in  a  hori- 
zontal position  j  but  it  is  not  so  convenient,  or  easy  of  ma- 
nagement as  a  number  of  magnets,  arranged  in  a  series,  as 
above  described. 

The  patentee  claims,  in  reference  to  this  part  of  his  im- 
provements, the  employment  of  a  single  or  compound  mag- 
net, or  a  series,  formed  of  horse-shoe  or  bar  magnets,  and 
unconnected  with  any  motiim,  as  has  heretofoi^  been  pro- 
posed. 

Thftnext  part  of  this  invention  relates  to  the  dissolving  of 
1.    Take  equal  parts  of  nitrate  of  potash,  chloride 
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of  flodimn,  and  snlphate  of  alnmiiim  and  potash,  and  dissolve 
tbem  in  water^  in  a  oonTenient  vessel ;  then  immerse  the  sil- 
ver, <Nr  other  metal  to  be  dissolved,  in  the  solution,  and  con- 
nect it  with  the  negative  metal  of  a  butteiy ;  and  to  a  wire, 
connected  with  the  positive  metal  of  the  battery,  suspend,  in 
the  solution,  a  pkte  of  metal,  of  the  same  description  as  the 
metel  to  be  dissolved ;  when  the  solution  is  nearly  satomted 
with  the  dissolved  metal,  it  w91  begin  to  be  deposited  on  the 
other  plate,  bat  the  action  should  be  continued  nntil  the 
deposited  metal  appears  of  a  good  color,  and  in  a  firm  and 
coherent  slate  on  the  other  plftte^  The  solntioa  is  then  in  » 
fit  state  to  be  used  for  coating  or  covering  other  metals,  and 
the  plate  of  metal  may  be  removed,  and  the  artides  to  be 
coated  placed  in  the  solution.  Other  solutions  of  the  metals 
may  also  be  used,  such  as  metallic  silver,  dissolved  in  a  solu- 
tion of  chloride  of  sodium,  or  hyposulphite  of  soda,  or  cya- 
nide xA  potassinm.  Another  solution  for  dissolving  gold, 
platinum,  lead,  silver,  palladium,  and  other  metak,  is  pre- 
pared in  the  following  manner  z — ^Take  four  parts  of  chloride 
of  sodinm  and  one  part  of  boracic  acid,  and  dissolve  them  in 
twenty  parts  of  water.  As  another  solvent  <rf  the  metals, 
twenty  parts  of  chloride  of  sodium  and  seven  parts  of  tartaric 
acid,  dissolved  in  from  eighty  to  one  hundred  parts  ot  water, 
may  be  employed. 

The  patentee  claims,  with  respect  to  this  part  of  his  in- 
vention, dissolving  and  preparing  solutions  of  the  metals,  as 
above  described. — [InroUed  id  the  Petty  Bag  Office^  Decern^ 
ber,  1843.] 

specification  drawn  by  Messts.  Newton  and  Son. 


To  William  Bans,  qfAsl^ord,  in  the  county  of  Kent,  rail^ 
road  contraetor,  and  William  Tatlok,  of  the  same  place, 
plumbery  far  their  irweniion  of  improvements  in  t/te  mamt^ 
faeture  %^  bricks  and  tiks.—[Sesled  8th  March,  1843.] 

The  object  of  this  inventi<Hi  is  to  produce  bricks,  tiles,  and 
other  similar  articles  from  clay,  in  a  much  drier  and  harder 
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state  thdn  that  in  which  it  is  generally  employed  for  these 
purposes.  The  great  advantages  resulting  from  this  will 
be  evident  to  every  person  conversant  with  brick-making; 
as,  by  the  employment  of  clay,  in  a  drier  and  harder  state 
than  usual^  the  bricks  or  tiles  will  be  ready  for  the  kiln  much 
sooner  than  when  clay,  in  the  ordinary  or  wet  state,  is  used ; 
and,  furthermore,  any  machine  that  can  make  bricks  or  tiles 
from  clay,  in  a  partially  dry  state,  may  be  worked  through 
the  whole,  or,  at  any  rate,  the  greater  portion  of  the  winter; 
whereas,  when  clay,  in  a  wet  state,  is  employed,  the  operation 
of  brick-making  must  be  entirely  suspended  for  many  weeks 
in  the  winter,  as,  during  this  damp  and  cold  season  of  the 
year,  the  bricks  or  tiles  would  not  become  sufficiently  dry 
and  hard  to  be  removed  to  the  kiln. 

Before  introducing  the  clay  into  the  improved  machine,  it 
is  necessary  first  to  temper  it,  and  then,  with  a  conveniently- 
shaped  tool  or  instrument,  rough  bricks  or  lumps  of  clay,  in 
size  about  nine  inches  long  and  four  inches  broad,  are  cut 
out  and  placed  on  small  boards  or  pallets,  and  then  intro- 
duced into  the  machine,  where  they  are  submitted  to  pressure, 
and  made  into  the  required  form. 

The  machine,  in  which  the  bricks  are  pressed  or  formed, 
is  shewn  in  Plate  III. ;  fig.  1,  being  a  front  elevation ;  fig.  2, 
a  side  view ;  fig.  3,  a  transverse  vertical  section,  taken  in  the 
line  A,  B,  of  fig.  1 ;  and  fig.  4,  a  horizontal  section,  taken 
immediately  above  the  mould  and  plunger.  The  frame-work 
of  the  machine  is  shewn  at  a,  a,  and  the  driving-shaft,  by 
means  of  which  the  various  parts  are  actuated,  at  i;  the 
mould  c,  is  suspended  by  the  rods  d^  dy  to  the  loiiger  arms  of 
two  vibrating  levers  e,  e.  The  plunger  f,  whereby  pressure 
is  appUed  to  the  clay  in  the  mould,  is  connected  to  the  end 
of  the  rod  g,  the  upper  end  of  which  is  attached  to  a  ring, 
which  surrounds  an  excentric  h,  A  pinion  i,  on  the  shaft  d, 
gears  into  and  communicates  motion  to  the  toothed-wheel  y, 
on  the  spindle  Jc,  which  is  also  the  axis  of  an  oval  or  elliptical 
toothed-wheel  /;  on  the  side  of  this  wheel  /,  is  cast  an  ex- 
centric  m,  which,  by  means  of  a  connecting-rod  n,  communi- 
cates a  rocking  motion  to  the  shaft  o,  below.  A  toothed 
sector  py  is  keyed  on  to  this  shaft  o,  and  rocks  or  vibrates 
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with  it;  and  by  gearing  ipto  the  rack  ;>  on  the  under  aide  of 
a  moveaUe  firame  r,  a  reciprocating  motion  is  communicated 
to  the  latter,  for  the  purpose  of  bringing  the  ro«igU  bricks  or 
lumps  of  day  on  to  the  platform,  and  under  the  mould  and 
plunger;  at  the  same  time  sliding  the  brick,  that  has  just 
been  operated  upon,  out  of  the  machine. 

The  rough  brick  or  lump  of  day  having,  by  the  recipro- 
cating motion  of  the  moveable  frame  r,  been  brought  into 
the  machine,  the  mould  c,  is  brought  down  in  the  following 
manner  : — ^The  oval  or  elliptical  toothed-wheel  I,  gear^  into  a 
similar  wheel  l*j,  immediately  above  it,  and  which  is  mounted 
on  the  same  axis  as  the  excentric  h^  which  actuates  the  plun- 
ger /  At  the  opposite  end  of  this  shaft  is  mounted  a  toothed- 
whed  s,  which  gears  into  another  toothed-whed  /,  on  the 
shaft  K.  Two  small  cams  or  excentrics  v,  v,  seen  best  in  fig. 
3,  are  mounted  on  the  shaft  u,  and  bear  against  shorter  arms 
of  the  levers  e,  e;  and  as  these  cams  revolve,  they  depress 
the  shorter  arms,  and  thereby  raise  the  longer  arms  of  the 
levers  e,  e.  By  this  means  the  mould  e,  is  raised,  and  im- 
mediately that  the  shorter  arms  of  the  levers  e,  e,  escape  from 
contact  with  the  cams  v,  v,  the  mould  c,  descends,  and  sur- 
rounds the  rough  brick  or  lump  of  day  which  is  placed  on 
the  platform  below.  The  edges  of  the  mould  being  bevilled, 
it  will  cut  or  shave  off  any  portion  of  day  that  may  project 
beyond  it.  The  mould  and  clay  being  in  this  position,  the 
plunger  X  is  brought  down  on  to  the  former,  by  means  of 
the  excentric  h,  before  mentioned;  and  in  order  that  the 
plunge  may  move  with  steadiness,  and  always  keep  in  a  per- 
fectly level  and  horizontal  position,  it  is  connected  to  a  sliding- 
frame  jf*,  jf*,  which,  by  sliding  up  and  down  in  grooves,  in 
the  frwooe-work,  acts  as  a  guide  to  keep  it  level  and  true. 

It  has  been  stated,  that  motion  is  communicated  to  the 
various  parts,  which  actuate  the  mould  and  phmger,  through 
the  intervention  of  the  two  eUiptical  or  oval  wheels  /,  and  t^. 
Toothed-wheds,  of  this  peculiar  form,  are  employed  for  the 
purpose  of  obtaining  greater  power  at  the  particular  moment 
when  the  pressure  is  applied;  and  also  for  gaining  speed  to 
quickly  remove  the  plunger,  when  it  has  performed  its  office. 

At  the  time  when  pressure  is  being  applied,  that  is,  at 
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the  moment  when  all  the  parts  are  in  the  position  repre- 
sented in  fig.  3,  the  shortest  radios  of  the  wheel  I,  is  gearing 
into  the  longest  radius  of  the  wheel  I*;  consequently,  the 
former  has  a  great  amount  of  leverage ;  and,  immediately  it 
passes  this  point,  the  length  of  its  radius  so  rapidly  increases, 
that  it  accelerates  the  speed  of  the  wheel  /*,  and  thereby  that 
of  the  plunger  in  its  upward  motion. 

Two  small  circular  holes,/*, /*,  fig.  4,  are  made  in  the  top 
of  the  plunger,  for  the  purpose  of  allowing  the  escape  of  the 
superfluous  clay  firom  the  mould ;  which,  when  pressure  is 
applied,  jumps  out  on  to  a  board,  placed  in  front,  as  in  fig.  8. 

The  various  motive  parts  of  the  machine  are  so  arranged, 
that,  immediately  upon  the  plunger  exerting  its  pressure  on 
the  clay,  the  small  excentrics  or  cams  v,  r,  come  into  contact 
with  the  shorter  arms  of  the  levers  e,  e,  and  raise  the  mould 
c,  suddenly;  the  plunger  all  the  while  remaining  in  nearly 
an  inactive  state,  on  the  top  of  the  brick  which  has  been 
pressed  into  the  required  form. 

The  brick  having  been,  by  this  means,  discharged  from  the 
mould,  it  is  now  necessary  to  raise  the  plunger  therefrom ; 
and  in  order  to  prevent  the  brick  fi^m  sticking  to  the  plun- 
ger, a  little  apparatus  is  attached  thereto,  intended  to  effect 
this  object.  Upon  referring  to  the  plan  view,  fig.  4,  and  the 
detached  sectional  view,  fig.  5,  of  this  part  of  the  apparatus, 
it  will  be  seen  that  a  small  quadrangular  hole  is  made  in  the 
centre  of  the  plunger,  and  in  this  hole  an  additional  plunger 
w,  is  accurately  fitted.  This  plunger  is  affixed  to  the  end  of 
a  short  pin,  which  is  jointed  to  one  end  of  a  small  elbow  lever, 
x,  seen  best  in  fig.  3,  and  in  the  detached  view,  fig.  5.  The 
elbow  lever  x,  turns  on  a  stud  below,  and  carries,  at  its  upper 
end,  a  small  anti-friction  roller,  as  seen  in  the  drawing ;  and 
while  the  mould  c,  is  rising  from  the  brick,  into  the  position 
shewn  in  fig.  5,  the  plunger  has  not  moved  more  than  a 
quarter  of  an  inch,  as  will  be  seen  from  the  position  of  the 
excentric  h,  in  fig.  3 ;  but,  as  the  mould  c,  rises,  a  small  in- 
cUned  piece  c*,  fixed  to  one  of  its  sides,  comes  in  contact  with 
the  anti-friction  roller  at  the  upper  end  of  the  elbow  lever  x, 
and  presses  it  back,  ^thereby  forcing  out  the  additional  plunger 
w,  into  the  position  shewn  in  fig.  5.     By  this  means,  if  the 
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brick  should  happen  to  adhere  to  the  bottom  of  the  plunger, 
it  is  forced  off,  and  is  carried  out  of  the  machine  by  the  ad- 
vance of  a  second  lump  of  clay,  to  be  operated  upon.  The 
pallet,  containing  the  rough  lump  of  clay,  is  placed  on  the 
sliding  rack-frame,  as  seen  in  fig.  2  ;  and  this  rack-frame  is 
furnished,  on  its  upper  side,  with  two  jQat  springs  y,  y,  figs. 
2,  3,  and  4,  which,  when  the  clay  is  carried  on  to  the  plat- 
form, and  under  the  mould  and  plunger,  push  forward,  out  of 
the  machine,  the  pallet,  carrying  the  newly-formed  brick,  as 
seen  in  fig.  3.  The  springs  y,  y,  on  which  the  pallet,  carrying 
the  rough  brick,  is  placed,  slide  in  grooves  in  the  platform, 
and  when  the  plunger/  comes  down,  and  presses  the  clay, 
these  springs  recede  into  the  said  grooves.  The  pressure 
having  been  given,  the  moveable  rack-frame  is  carried  back 
by  the  sector  into  its  original  position,  ready  to  receive  a  fresh 
lump.  The  platform,  on  which  the  clay  receives  its  pressure, 
is  grooved,  for  the  purpose  of  receiving  any  extraneous  mat- 
ters that  may  accidently  get  underneath  the  pallet,  and  which 
would  otherwise  cause  the  brick  to  be  made  of  an  irregular 
form.  As  it  is  necessary  to  lubricate  or  '^  slob  '^  the  mould 
between  every  operation,  in  order  to  make  it  deliver  easily, 
a  reservoir,  containing  water,  is  placed  at  the  top  of  the  ma- 
chine, and,  by  means  of  pipes,  the  water  is  allowed  to  drip 
on  to  two  wipers  z,  z,  which  are  covered  with  cloth,  felt,  or 
other  suitable  substance ;  and  as  the  inside  of  the  mould,  in 
rising,  comes  into  contact  with  the  cloth  or  felt  on  the  wipers, 
it  causes  the  water  to  exude  therefrom,  and  perfectly  slob  or 
lubricate  the  sides  of  the  mould. 

Although  in  the  foregoing  description,  the  improved  ma- 
chine, for  the  sake  of  simplicity,  is  shewn  as  apphed  to  mak- 
ing one  brick  only  at  a  time,  it  is  evident  that  two  or  more 
bricks  may  be  formed  at  the  same  operation,  by  merely  in- 
creasing the  width  of  the  machine,  as  exactly  the  same  motions 
that  are  required  to  make  one  brick,  will,  without  any  further 
alteration,  except  the  addition  of  more  moulds  and  plungers, 
make  two  or  more  bricks ;  and  when  flat  or  round  tiles  are 
required,  the  moulds  and  plungers  must  be  made  to  corre- 
spond with  the  peculiar  size  and  shape  required. 

The  patentees  do  not  confine  themselves  to  the  precise 
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arrangement  of  parts  herein  set  forth  and  described,  as  it 
may,  perhaps,  be  varied,  without  departing  from  the  nature 
of  the  invention ;  nor  do  they  claim  any  of  die  parts  sepa- 
rately, which  may  have  been  heretofore  used  in  brick-making 
machinery;  but  they  claim,  as  ilieir  invention,  the  general 
arrangement  of  machinery  or  apparatus  for  making  brides, 
tiles,  and  other  articles,  from  clay  or  earthy  materials,  as 
above  described  and  exhibited  in  the  drawing,  subject ;  how- 
ever, to  such  modifications  in  its  parts,  as  may  be  necessary, 
to  suit  different  forms  and  dimensions  of  bricks,  tiles,  and 
other  artidea,  as  well  as  the  number  of  such  artides  to  be 
made  at  one  operation,  as  above  mentioned. — [InroUed  in  the 
Petty  Bag  Office,  September,  1843.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  John  Joseph  Mechi,  of  Leadenhail^treet,  in  the  city  of 
London,  cutler,  for  improvements  in  apparatus  to  be  ap- 
pHed  to  lamps  J  in  order  to  carry  off  heat  and  the  products 
of  combustion. — [Sealed  10th  November,  1840.] 

This  invention  consists  in  carrying  off  the  products  of  com- 
bustion from  lamps,  by  means  of  asoendbg  tubes,  whidi  are 
made  suffidently  lai^  to  offer  a  sectional  area  of  eighteen 
superficial  inches  for  each  burner,  capable  of  consuming  from 
ten  to  fifteen  cubic  feet  of  gas  per  hour,  and  so  on,  in  pro- 
portion for  larger  or  smaller  burners ;  and,  with  regard  to 
lamps  for  burning  oil,  they  are  furnished  with  tubes  of  the 
same  size  as  those  used  with  gas-burners  of  Uke  diameters. 
He  lamps  are  sui^ended,  by  preference,  near  the  eeiUng ; 
but,  where  a  descending  tube  is  not  objectionable,  they  may 
be  suspended  much  lower.  The  tubes  should  aaoesid  to  a 
height  of  thirty  feet  or  more  above  the  point  of  combustion, 
in  order  to  obtain  a  considerable  draft;  their  upper  ends 
open  into  the  atmosjdiere,  and  may  be  surmounted  by 
a  cowl,  if  required. 

The  patentee  states,  that  he  is  aware  inverted  bdl'^haped 
vessels,  termed  smoke-^eonsmners,  have  been  sometimes  em- 
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ployed ;  but  the  smaU  tubes^  by  whidi  they  were  siupended^ 
h«^  sot  been  more  than  one  inch  in  diameter. 

In  Plate  III.^  two  gaa  lamps  are  r^resented  with  the 
above-mentioned  improvements  applied  thereto.  Fig.  1,  re- 
presents a  lamp  with  fonr  burners^  which  is  to  be  suspended 
near  the  ceiling  of  the  apartment ;  the  light  is  thrown  down 
by  the  reflector  a,  and  the  products  of  combustion  are  carried 
away  by  the  tube  b.  Fig.  2^  shews  a  lamp  with  a  single 
bamer^  suitable  for  a  bracket-lamp;  it  has  an  upright  re- 
flector a,  and  a  tube  b,  ascending  through  the  ceiling. 

The  patentee  does  not  claim  the  application  of  tubes^  or 
such  like  apparatus^  to  lamps^  for  carrying  ofl^  the  products  of 
combustion^  in  any  case  where  the  sectional  area  of  the  con* 
tinuation  upwards  of  the  apparatus  b,  &om  the  lamp^  towards 
the  outer  atmosphere^  and  beyond  the  inverted  bell-shaped 
vessel;  (if  used,)  is  not  greater  than  that  of  the  glass  chimney  or 
chimneys  of  the  lamp  or  lamps ;  but  he  claims  the  mode  of 
applying  apparatus  to  lamps,  in  order  to  carry  off  heat  and 
the  products  of  combustion,  as  above  described. — [Inrotted 
im  the  Inrohnent  Office ,  January,  1841.] 


To  John  Jerbmiah  Rubkbt,  of  Birmingham^  in  the  county 
of  Warunck,  umbreUa  and  parasol  mMMifacturer,  for  im- 
provemenis  in  the  mawufacture  of  a  certain  part  of  um- 
breUa andparasolfumilure. — [Sealed  13th  January,1842.] 

Tn  part  of  an  umbrella  or  parasol,  to  which  this  invention 
relates,  is  what  is  commonly  called  the  wheel  or  top-notch, 
which  receives  the  ends  of  the  ribs ;  this  has  hitherto  been 
produced  by  casting,  and  the  groove  and  notches  formed  in 
it  by  hand  *,  instead  of  which,  the  patentee  manufitictures  it 
out  of  sheet  metal,  by  means  of  dies. 

The  improved  mode  of  manufacturing  this  article  is  as  fol- 
lows !---Two  small  discs  of  metal  are  pressed,  by  dies,  into 
the  shapes  represented  in  Plate  II.,  at  figs.  1,  and  2,  respec- 
tively, and  the  lower  part  or  centre  of  each  is  punched  out, 
as  shewnj  th^i,  by  means  of  dies,  the  requisite  notclies  are 
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formed  in  the  projecting  edges  of  the  pieces  a,  and  b,  and 
the  tubular  part  of  the  piece  b,  is  forced  into  the  tubular  part 
of  the  piece  a;  these  parts  being  then  subjected  to  furth^ 
pressure^  in  suitable  dies^  the  finished  wheel  or  top»uotch 
is  produced^  as  seen  in  section  at  fig.  8^  and  in  elevation  and 
plan  at  figs.  4. 

The  patentee  claims  the  mode  of  manu&ctunng  that  part 
of  an  umbrella  or  parasol  furniture  called  a  top-notch  or 
wheels  by  forming  the  same  out  of  sheet  metal^  by  suitable 
dies,  as  above  described. — [Inrolled  in  the  Inrobnent  Office, 
July,  1842.] 

To  William  Ranwell,  of  Bowling  Green  Row,  Woolwich, 
in  the  county  of  Kent,  artist,  for  his  invention  of  improve- 
ments in  machinery  or  apparatus  for  registering  or  indi- 
cating the  number  of  persons  which  enter  any  description 
of  carriage,  house,  room,  chamber,  or  place;  and  also  the 
number  of  passengers  and  carriages  that  pass  along  a 
bridge,  road,  or  way. — [Sealed  13th  April,  1843.] 

This  invention  consists  of  a  novel  construction  of  apparatus, 
to  be  apphed  to  the  entrances  of  carriages,  conveyances, 
rooms,  and  other  places,  whereby  the  number  of  persons 
entering  may  be  registered  and  correctly  ascertained ;  and 
also  the  number  of  passengers  and  carriages  that  pass  along 
a  road  or  way. 

In  Plate  III.,  one  of  these  improved  apparatus  is  shewn  as 
apphed  to  a  common  street  omnibus ;  fig.  1,  being  a  vertical 
section,  taken  through  the  middle  of  the  apparatus  and  dial- 
plate;  fig.  2,  a  back  view  of  the  same ;  and  fig.  3,  a  front 
view  of  the  dial-plate  or  indicator,  which,  when  the  apparatus 
is  in  use,  is  covered  over  with  a  shield,  secured  in  such  a 
manner  that  it  cannot  be  removed  by  the  conductor. 

The  essential  feature  of  this  invention  is,  the  employment 
of  a  lever  or  levers,  which  are  or  may  be  connected  to  the 
other  parts  of  the  apparatus,  in  such  a  manner,  that,  by  acting 
upon  one  end  of  this  lever  or  levers,  motion  is,  by  means  of 
the  opposite  end  of  the  lever  or  levers,  communicated  to  the 
registering  part  of  the  apparatus. 
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The  ordinary  steps  and  riser  of  an  omnibus  are  seen  at  a^  a, 
and  the  flooring  or  bottom  of  the  carriage  at  b.  Two  ad- 
ditioiud  steps  or  treads  Cy  d,  are  placed  on  the  top  of  the 
ordinary  steps  a,  ay  for  the  passengers  to  tread  upon.  These 
steps  Cf  dy  are  connected  to^  or  act  upon^  a  lever^  or  pair  of 
levers  e,  e;  the  step  c,  being  connected,  by  means  of  an  up- 
right rod  or  rods/  to  the  shorter  arm  of  the  lever  or  levers  e, 
and  the  step  d,  to  the  longer  arm  thereof,  by  means  of  the 
long  upright  rod  or  rods  g.  The  lever  or  levers  e,  are  con- 
nected together  by  the  tie-rods  Zy  Zy  and  are  supported  in 
bearings,  and  have  their  fulcrum  at  h ;  consequently,  as  the 
step  Cy  and  by  it  the  shorter  arm  of  the  lever  or  levers  c,  is 
depressed,  it  will  raise  the  longer  arm  of  the  lever  or  levers, 
and  with  it  the  rods  g,  and  step  rf.  On  one  side  of  one  of 
the  upright  rods  ^,  is  fastened,  by  bolts  or  otherwise,  a  bent 
arm  t,  the  extremity  of  which  acts  upon  the  shorter  arm  of  a 
small  vibrating  lever  y,  which  has  its  fulcrum  at  k,  fig.  2 ;  the 
opposite  end  of  the  lever  /,  is  jointed  to  an  upright  rod  /, 
which  has  a  small  ratchet-rack  formed  on  one  part  of  its  side, 
as  seen  at  fig.  2 ;  the  teeth  of  this  rack  take  into  the  teeth  of 
a  small  wheel  m,  which  carries  a  small  pinion,  gearing  into 
another  wheel  n ;  and  by  this  means  rotary  motion  is  com- 
municated to  the  other  two  toothed  wheels  o,  and  j9,  which 
carry  indices  on  their  front  sides,  as  seen  at  fig.  3. 

The  way  in  which  the  apparatus  acts  is  as  follows  : — ^Upon 
a  person  placing  his  foot  upon  the  step  c,  which  is. fastened 
to  the  upright  arm  or  arms/,  by  screws  or  pins  q,  the  shorter 
arm  of  thie  lever  or  levers  e,  is  depressed,  and  the  longer  arm 
and  the  upright  rod  or  rods  ^,  are  consequently  raised.  This, 
by  means  of  the  bent  arm  i,  raises  the  shorter  end  of  the  lever 
jy  into  the  position  shewn  by  dotted  lines  in  fig.  2.  The 
longer  arm  of  the  lever  /  thereby  becomes  depressed,  and 
draws  down  with  it  the  rod  / ;  and  by  means  of  the  teeth  on 
this  rod,  the  ratchet-wheel  wt,  is  pulled  round,  and  motion 
communicated  to  the  wheels  of  the  registering  apparatus. 
Immediately  that  the  weight  of  the  person  is  removed  from 
the  step  Cy  it  again  rises,  and  all  the  other  parts  assume  their 
original  position.  In  order,  however,  to  guard  against  the 
possibility  of  the  conductor  preventing  the  apparatus  return- 
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ing  into  its  original  state,  which  will  be  the  ease  if  the  step 
c,  is  prevented  from  rising,  when  the  weight  of  the  person  ia 
removed,  another  step  d,  is  employed,  and  is  connected  to  the 
kmger  arm  of  the  lever  or  levers  e.  As  the  passenger  passes 
from  the  step  c,  into  the  carriage,  he  must  of  necessity  place 
one  foot  upon  the  step  d ;  and  owing  to  this  arm  of  the  lever 
or  levers  e,  being  so  much  longer  than  the  other,  the  weight 
of  a  boy  on  the  step  d,  will  be  more  than  sufficient  to  coun- 
terbalance that  of  two  men  on  the  step  c. 

To  prevent  the  admission  of  any  extraneous  substance  under 
either  of  the  steps  c,  or  d,  which  might  be  placed  there  to 
■top  the  action  of  the  register,  each  step  is  surrounded  with 
a  metal  shield  r,  r,  accurately  fitted  thereto,  and  its  edges  are 
bevilled  off,  so  as  to  prevent  its  catching  on  a  stone,  or  other 
stop.  Tins  part  of  the  apparatus  may  bo  further  protected,  by 
surrounding  the  joint  with  a  leather,  or  oth»  flexible  band, 
fastened  to  both  the  fixed  and  moveable  steps  e,  d,  and  a,  d,  in 
order  to  prevent  dust  or  sand  from  getting  in.  The  whole  of 
the  apparatus  is  eovored  in  by  a  box  or  casing  s,  9,  Fur- 
thermore, the  door  of  the  vehicle,  seen  at  t,  in  the  sectional 
view,  shuts  oyer  the  step  d^  and  prevents  it  from  rising,  ex- 
cq>t  when  the  said  door  is  opened  for  some  person  to  enter 
or  leave  the  carriage.  Consequently,  correctness  of  registry 
is  further  insured,  by  the  prevention  of  excess,  which  might 
otherwise  take  place  fix)m  intention  or  accident. 

Having  now  explained  and  described  one  method  of  carrying 
out  this  invention,  as  shewn  in  the  drawings,  the  patentee 
observes, — ^it  must  be  evident  that  an  apparatus  of  this 
description  admits  of  a  great  variety  of  modifications,  ac- 
cording to  circumstances,  and  the  will  of  the  manufacturer. 
For  instance,  instead  of  fastening  the  steps  e,  and  d,  to  the 
upper  ends  of  the  upright  rods  f,  and  g,  as  shewn  in  the 
drawings,  these  steps  may  be  hinged  on  to  the  ordinary  st^ 
a,  a,  and  allowed  to  rest  only  on  the  rods  /  and  ff.  The 
levers  e,  e,  may  also  be  arranged  in  a  different  way,  or  even 
dispensed  with,  as  seen  in  their  present  form ;  and,  in  placq 
thereof,  a  pulley  or  pulleys,  of  differential  radii,  may  be  usedi 
still,  however,  adhering  to  the  lever,  or  oounterbalaBce  prin- 
ciple.    The  way  in  which  a  pulley  may  be  applied,  is  rqmf-  ' 
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«ented  at  fig.  4.     The  pulley  u,  turning  upon  an  axis  at  v,  i% 
placed  inside  or  outside  the  carriage,  and  contiguous  to  the 
roof  i  and  a  cord  or  chain  w,  and  x,  is  fastened  to  the  top 
part  of  the  pulley,  as  at  y ;  one  end  of  this  cord  or  chain 
being  connected  to  the  step  c,  and  the  other  to  the  step  rf. 
The  other  part  of  the  arrangement  is  similar  to  that  already 
described,  and  the  registration  depends,  as  in  the  former  in- 
stance, upon  the  alternate  depression  of  the  two  steps ;  the 
longer  radius  of  the  pulley  «,  representing  the  longer  arm  of 
the  lever  e,  and  the  shorter  radius  of  the  pulley  the  shorter* 
arm  of  the  said  lever.     The  part  w,  of  the  cord  or  chain  is 
connected  to  the  shorter  arm  of  the  small  levkrj,  and,  by  that 
means,  transmits  the  requisite  motions  to  the  wheel-work, 
which  is  arranged  in  exactly  the  same  manner  as  shewn  in 
the  other  figures.     It  may  be  observed,  that  a  small  weight 
should  be  attached  to  the  longer  arm  of  the  lever  J,  in  order 
to  insure  its  return  to  its  original  position.     Another  method 
of  dispensing  with  the  use  of  the  lever  or  levers  e,  e,  is  shewn 
at  fig.  5.     In  this  figure,  one  or  two  bent  tubes,  supplied 
with  a  number  of  small  balls,  are  used  in  place  of  the  levers 
e,  e.     The  additional  steps  c,  and  d,  are  hinged  on  to  the 
fixed  steps,  and  they  are  furnished  at  their  xmder  sides  with 
small  plungers  z,  z,  which  are  inserted  into  the  ends  of  the 
bent  tubes.     The  plunger  of  the  step  c,  is  placed  nearer  the 
front  of  that  step  than  the  plunger  of  the  step  d;  conse- 
quently, the  leverage  of  the  latter  is  greater  than  the  former, 
and  will  thereby  prevent  the  possibility  of  arresting  the  action 
of  the  apparatus*    The  plunger  of  the  step  d,  is  elongated, 
and  its  lower  end  is  connected  to  the  shorter  arm  of  the  lever 
y.     The  indicating  part  of  the  apparatus  is  actuated  by  the 
balls  in  the  bent  tubes  raising  and  depressing  the  shorter  arm 
of  the  lever  y,  the  other  end  of  which  is  connected  to  the  up- 
right rod  /,  as  in  the  former  instance. 

In  order  to  prevent  useless  repetition,  the  improved  regis- 
tering apparatus  has  been  shewn  only  as  applied  to  an  omni- 
bus; but,  with  the  exception  of  both  steps  being  on  the  same 
plane,  the  apparatus  may  be  applied,  in  nearly  the  same  form, 
to  the  entrances  of  rooms  or  places,  in  order  to  ascertain  the 
number  of  persons*  entering  the  same;  or  to  bridges,  roads,  or 
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ways^  to  indicate  the  number  of  persons  or  vehicles  passing 
over  or  along  such  ways^ — the  principle  of  the  invention  being 
a  counterpoise^  in  order  to  prevent  any  tampering  with  the 
apparatus. 

The  patentee  claims  any  arrangement  of  mechanism^  in 
which,  by  acting  on  one  end  of  a  lever  or  levers,  the  oth^ 
end  may  be  made  to  move  or  actuate  any  registering  appa- 
ratus j  or,  as  shewn  in  fig.  4,  by  acting  on  or  depressing  one 
side  of  a  pulley  or  pullies,  of  differential  radii,  the  opposite 
side  may  be  raised  and  made  to  effect  the  same  object. — 
[Inrolled  in  the  Petty  Bag  Office,  October,  1843.] 

specification  drawn  by  Messrs.  Newton  and  Son. 


To  Charles  Bertram,  of  the  borouffh  and  county  of  New- 
ccLstle-upon-Tyne,  Esq,,  for  an  improved  mastic  or  cement, 
which  may  be  also  employed  as  an  artificial  stone,  and  for 
coating  metals  and  other  substances, — being  a  commum- 
ca/ion.— [Sealed  20th  July,  1843.] 

The  improved  mastic  or  cement  is  composed  of  seventy  parts 
of  turf  or  peat,  (from  which  the  greater  part  of  the  water  has 
been  removed,  by  pressure  or  evaporation,)  and  thirty  parts 
of  tar  or  pitch,  (by  preference,  the  tar  obtained  from  gas- 
works,) which  are  mixed  together,  and  allowed  to  rest  for  some 
hours;  the  mixture  is  then  put  into  a  cauldron,  or  other 
vessel,  and  kept  boiling  for  about  three  hours;  and  .the  ce- 
ment, thus  produced,  is  called,  by  the  inventor,  '^  percollane/^ 

When  the  cement  is  used  to  prevent  the  ''fouling^'  of 
ships,  by  the  adhesion  of  marine  shells,  plants,  &c.,  an  ad« 
dition  is  made  to  every  hundred  parts,  of  two  parts  of  com- 
mon yellow  soap,  and  ten  parts  of  oxide  of  copper,  or  any 
other  metallic  salt  of  the  like  poisonous  quality. 

When  the  cement  is  to  be  employed  as  artificial  stone,  only 
half  the  above  quantity  of  turf  or  peat  is  used ;  and  instead 
of  the  remaining  thirty-five  parts,  an  equal  quantity  of  mud 
or  slime^  frt)m  the  bottom  of  rivers,  canals,  ponds,  marshes, 
&c.,  intermixed  with  a  little  dry  sand,  or  fine  gravel,  is  added 
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to  the  mixturej  which  is  treated  in  the  manner  above  described^ 
and  then  moulded  into  blocks  or  slabs^  for  pavings  &€. 

After  describing  the  above  invention^  the  patentee  states^ 
that  the  said  maatic  or  cement  is  composed  of  the  same  ma- 
terialsi  and  manufactured  in  the  same  manner  as  a  certain 
flux^  employed  in  the  manufacture  or  preparation  of  fiiel^  de- 
scribed in  the  specification  of  a  patent^  granted  to  William 
Wylam^  June  22nd^  1843^  and  which  was  communicated  to 
him  by  the  party  from  whom  the  mode  of  preparing  the 
above  composition  or  c^oient  also  emanated^  for  the  special 
purpose  of  obtaining  the  present  patent;  and  he  (the  pa- 
tentee) does  not,  therefore,  claim  the  cement  and  process  of 
manufacturing,  so  far  as  regards  the  apphcation  thereof  to 
the  preparation  of  fiiel;  but  he  claims  the  said  improved 
mastic  or  cement,  and  the  several  modifications  thereof,  before 
described,  so  far  only  as  the  same  may  be  employed  as  a 
cement,  or  as  an  artificial  stone,  or  for  coating  metals  and 
other  substances. — [Inrolled  in  the  Inrolment  Office,  Decern- 
ber,  1843.] 


To  David  Napier,  of  York-road,  Lambeth,  in  tlie  county 
of  Surrey,  engineer,  for  improvements  applicable  to  boilers 
or  apparatus  for  generating  steam, — [Sealed  25th  July, 
1843.] 

Thb  object  of  this  invention  is  to  prevent  the  water  from 
passing  off  in  conjunction  with  the  steam,  or  what  is  techni- 
chaUy  called  "  priming  or  flushing  -/^  this  the  patentee  pro- 
poses taefiect  by  covering  the  surface  of  the  water,  in  the 
boiler  or  generator,  with  one  or  more  tiers  (as  the  case  may 
Inquire)  of  buoyant  substances,  such  as  hollow  balls  of  metal, 
or  of  substances  that  are  not  buoyant,  supported  by  any  me- 
chanical means,  in  the  interior  of  the  boiler.  He  does  not 
confine  himself  to  any  shape  or  size,  but  prefers  the  spherical 
form,  with  a  diameter  of  from  1^  to  2  inches. 

The  effects  stated  to  be  produced  by  the  metal  balls,  are. 
Firstly, — stilling  the  water,  so  as  to  prevent  it  fit)m  rising  up 
in  considerable  quantities  with  the  steam ;  and.  Secondly,  that 
the  snr&ces  of  the  upper  tier  of  balls  will  serve  to  intercept 
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the  smaller  particles  of  water,  and  allow  the  steam  to  blow  off 
comparatively  dry. 

The  patentee  claims  the  peculiar  methods,  above  described, 
for  preventing  priming  or  flushing,  of  whatever  form  or  ma- 
terial the  substances  employed  may  be  made,  and  whether 
buoyant,  or  supported  in  or  above  the  water. — [InroUed  tn  the 
Inrolment  Office ^  January,  1844.] 
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REPORT  OF  TRANSACTIONS  OF  THE  INSTITUTION 
OF  CIVIL  ENGINEERS. 

(Continued  from  pflge  4?5i,  Vol.  XX III.) 


May  30th,  1843. 
The  President  in  the  Chair. 

"  On  the  action  of  Air  and  Water,  whether  fresh  or  salt,  clear  or 
foul,  and  at  various  temperatures,  upon  Cast  and  Wrought 
Iron,  and  Steel."— By  Robert  Mallet,  M.  Inst.  C.E. 

The  author  in  this  paper  eives  the  completion  of  his  researches 
upon  this  subject,  on  which  he  has  been  engaged  for  nearly  five 
years,  during  the  intervals  of  professional  avocations. 

The  experiments,  originally  undertaken  at  the  request  of  the 
British  Association,  had  reference  merely  to  the  action  of  air  and 
water  on  iron,  in  various  states  and  under  several  conditions ;  bat ' 
in  the  progress  of  research,  the  author  has  extended  die  investt^ 
gation  to  many  other  connected  branches  of  practical  importance, 
such  as  the  several  modes,  or  assumed  modes,  of  protecting  iron 
from  corrosion,  in  which  he  has  proposed  improved  methods 
dependent  upon  known  principles,  which  are  developed  at  lengthy 
and  which  appear  likely  to  be  of  great  importance,  in  relation  to 
the  circumstances  affecting  the  durability  and  corrosion,  whether 
general  or  local,  of  iron  ships,  to  which  he  has  devoted  much 
attention. 

The  protective  powers  of  various  paints  and  varnishes  have 
also  been  determined  in  many  conditions,  and  the  peculiar  cir- 
cumstances of  corrosion  presumed  to  attach  to  railway  bars,  aire 
partially  investigated. 

The  main  numerical  results  of  these  investigations  are  given  in 
two  volumes  of  Tables,  which  show,  on  inspection,  the  absolute 
and  relative  losses  by  corrosion,  in  given  times,  and  under  six 
several  conditions  of  experiments,  on  nearly  all  the  various 
qualities  of  cast  and  wrought  iron,  and  steel,  made  at  the  most 
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important  woiks  in  Great  Britain.  Daring  the  experiments,  the 
metals  were  exposed  at  two  several  periods  of  387  days,  and  of 
732  days  respectively,  to  the  action  of — 

I.  Clear  sea  water,  at  temp.  56*^  to  58^  Falirenheit. 

II.  Foul  sea  water        „  ditto. 

III.  Clear  sea  water       „        llO""  to  125''  ditto. 

IV.  Clear  river  water    „  32°  to    GS^'ditto. 
V.  Foul  river  water     „          36°  to    61°  ditto. 

YI.  Freely  exposed  to  the  atmosphere,  and  its  precipitations, 
at  Dublin. 

Tables  are  also  given  containing  the  amounts  of  corrosion  of 
cast  and  wronght  iron,  in  sea  and  fresh  water. 

I.  When  coated  with  zinc,  or  galvanicaUy  protected  by  its 

contact. 
II.  When  painted  and  varnished  in  various  ways. 
III.  When  in  contact  with  various  definite  alloys  of  copper 

and  zinc,  and  of  copper  and  tin,  as  in  brass  and  gun 

metalj  which  are  both  electro-negative  to  iron  in  water. 
IT.  Of  cast  iron,  with  the  surface  variously  modified  by  the 

method  of  coating,  as  by  chilling,  &c.,  or  with  the 

surface  and  coat  removed  by  planing. 

V.  Of  the  specific  gravities,  rigidly  ascertained,  of  all  the 

specimens  of  cast  and  wrought  iron  and  steel,  experi- 
mented on,  and  determinations,  for  the  first  time  made, 
of  the  changes  in  density,  produced  by  casting  iron 
under  a  variable  head  of  metal,  and  of  the  effects  on 
density  of  changes  in  the  mass  or  bulk  of  castings 
in  iron  ;  all  which,  the  author  has  shown,  affect  the 
ratio  of  corrosion  of  a  given  sort  of  cast  iron. 

These  Tables,  which  the  author  intends  to  contain  the  chief 
information  requisite  for  the  engineer,  to  enable  him  in  practice 
to  allow  for  the  loss  of  his  structures  by  corrosion  in  any  given 
time,  and  to  choose  the  most  desirable  irons,  &c.,  are  followed 
by  others^  which  condense  into  one  view  the  whole  results  arrived 
at,  and  fit  them  for  practical  reference.* 

Another  principal  object  held  in  view  in  the  tabulation  of  these 
results,  and  effected  by  the  author,  was  by  discussion  of  their 
contents  to  discover  upon  what  variations  in  the  texture,  density 
or  chemical  constitutions  of  the  metal,  maximum  and  minimum 
corrodibility  under  given  conditions  depended ;  for  this  purpose, 
numerous  exact  analyses  of  the  cast  and  wrought  iron,  &c.,  of 
maxima  and  minima  corrosion,  became  requisite.  These  have 
been  made  by  the  author,  and  are  given  in  separate  tables,  to- 
gether with  the  details  of  the  me&ods  adopted  for  obtaining 

•  These  tables  are  not  susceptible  of  abstract,  but  they  are  being  pre- 
pared for  publication  in  the  forthcoming  volume  of  the  Transactions  of  the 
Institution  of  Civil  Engineers. 
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correct  results ;  a  matter  of  admitted  difficulty  in  the  case  of  the 
analysis  of  iron.  These  analyses  show  that  corrodihility  does 
not  depend  upon  the  proportion  of  constituent  carbon  in  cast- 
iron,  and  still  less  upon  that  of  the  other  foreign  matters  usually 
found  in  it ;  but  upon  the  state  in  which  carbon  exists  in  the 
compound ;  upon  the  state  of  aggregation  of  the  whole  maas ; 
upon  the  density,  and  upon  the  voltaic  uniformity,  or  otherwise, 
of  the  surfoces  exposed  to  corrosion. 

Thus  the  same  sort  of  cast-iron  corrodes  much  faster,  in  given 
conditions,  if  cooled  irregularly,  and  faster  than  it  does  when 
cooled  uniformly  and  slowly. 

Hot  or  cold  blast  produces  very  little  difference  in  corrodibility 
of  cast-iron,  and  this  results  chiefly  from  difference  in  density; 
recollecting  that  carbon  exists  in  cast-iron  in  two  very  different 
states,  viz.,  as  diffused  graphite  in  a  crystallized  form,  and  as 
combined  carbon ;  that  the  dark  grey  and  softer  irons  contain 
more  of  the  former,  while  the  harder  and  brighter  irons  have 
more  of  the  latter ;  that  the  latter  kind  have  much  less  unifor- 
mity of  surface,  when  cast  under  similar  conditions,  than  the 
former ;  while  the  highly  graphitic  irons,  though  more  uniform 
in  large  specimens,  are  the  least  dense  and  softest  in  texture — 
we  arrive  hence  at  the  idtimate  choice,  that  the  bright  grey  irons 
of  high  commercial  value,  while  they  are  in  all  other  respects 
the  most  useful  for  construction,  are  also  most  durable  when 
exposed  to  the  action  of  air  and  water. 

The  second  prolonged  period  of  immersion  of  all  the  specimens 
was  necessary,  in  order  to  determine  the  "  law  of  progression  of 
corrosion,  with  respect  to  time."  The  author  finds  that  where 
the  coat  of  oxyde  and  of  carbonaceous  matter  or  plumbago 
formed,  is  constantly  removed  from  the  surface  of  cast-iron  ex- 
posed to  corrosion  in  air  and  water,  the  progression  of  the  latter 
IS  a  decreasing  one,  because,  as  the  metal  is  removed,  the  inner 
portions  become  more  uniform  in  texture,  and  fewer  minute 
voltaic  couples  are  formed ;  but  where  the  oxydes  and  plumbago 
remain  untouched,  these  being  both  electro-negative  to  the  metal, 
nearly  equilibrate  the  effect  of  the  regular  texture ;  and  thus  the 
rate  of  corrosion  remains  uniform,  or  is  nearly  in  direct  propor- 
tion to  the  time  of  reaction.  'Hris  is  demonstrated  experimentally, 
and  is  most  forcibly  exhibited  in  corrosion  by  sea-water.  Hence 
in  practice,  cast-iron  immersed  without  any  protection,  will  cor- 
rode less  if  occasionally  scraped  and  cleaned  ;  or  less  in  a  tide- 
ways than  if  untouched  and  in  still  sea-water. 

The  rate  of  corrosion,  as  dependent  on  the  metal  itself,  is  a 
minimum  when  the  cast-iron  is  more  uniform  and  hard,  and  free 
from  suspended  graphite,  and  as  dependent  upon  the  water  in 
which  it  IS  immersed  ;  it  is  a  maximum  in  foul  sea-water,  and  a 
minimum  in  clear  river  water,  both  being  at  mean  temperature, 
and  containing  nearly  the  same  volumes  of  combined  air  and 
carbonic  acid. 
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Tlie  Icyanized  oak  boxes^  2  inches  in  thickness,  in  vhich  the 
specimens  were  immersed  in  Kingston  Harbour,  were  eaten 
through  in  about  two  years  by  the  Limnoria  terebrans. 

Cast-iron  freely  exposed  to  the  weather  at  DubUn,  and  to  all 
its  atmospheric  precipitations,  was  corroded  nearly  as  fast  as  if 
in  clear  sea-water,  when  the  specimens  in  both  cases  were  wholly 
unprotected. 

The  results  of  experiments  on  wrought-iron  and  steel,  shew 
that  they  consist  of  two  or  more  different  chemical  compounds, 
coherent  and  interlaced,  of  which  one  is  electro-negative  to  the 
other.  The  electro-positive  body  being  that  which  suffers  first 
from  corrosion,  the  electro-negative  portions  of  the  iron  and 
steel  remain  bright,  and  hold  a  perfect  metallic  lustre  until  the 
whole  of  the  other  portions  are  removed,  or  at  least  are  so  to  a 
great  depth,  when  they  begin  likewise  to  oxydate. 

In  general,  the  finer  the  quality  of  wrought  iron,  and  the  more 
perfectly  uniform  its  texture,  the  slower  and  more  uniform  is  its 
corrosion  in  water ;  minute  differences  in  chemical  constitution 
produce  little  change  in  this  respect.  Highly  silicious  wrought- 
iron,  however,  corrodes  very  locally,  and  appears  to  be  partially 
defended  by  a  thin  coat  of  silex  formed  on  it. 

Fagoted  scrap  bars,  made  from  best  Staffordshire  rivet  iron, 
was  found,  of  aU  the  irons  experimented  upon,  to  be  the  most 
durable ;  next  to  this  was  Low  Moor  boilerplate,  and  it  is  thence 
preferable  for  iron  ship-building. 

Foul  searwater,  evolving  sulphuretted  hydrogen,  gives  the 
maximum  corrosion  of  wrought  uron  and  steel.  The  contact  of 
soft  putrifying  mud  appears  to  be  still  more  destructive. 

Steel  generally  corrodes  more  uniformly  and  slowly  than 
WTought-iron.  Hardened  cast-steel,  after  "tilting,"  has  the 
average  minimum  corrosion,  and  low  shear  steel,  which  is  in  hd 
a  sort  of  steely  iron,  has  the  maximum. 

The  author  has  made  researches  on  the  nature  of  the  peculiar 
carbonaceous  substance  which  he  has  called  "plumbago,"  formed 
by  the  decomposition  of  cast-iron  in  sea-water,  and  in  other  con- 
ditions, and  also  occasionally  from  wrought-iron  and  steel,  and 
on  the  other  organic  products  of  such  decompositions.  His 
reasonings  tend  to  shew,  that  this  plumbago  in  part  results  from 
the  decomposition  of  carbonic  acid  in  solution  in  the  water,  and 
is  therefore  highly  interesting  to  the  chemist,  as  an  instance  of 
crystallized  carbon  being  so  formed. 

The  rust  produced  by  the  prolonged  action  of  air  and  water  on 
iron,  is  brown  haematite ;  and  omitting  all  minute  or  accidental 
constituents  of  the  iron,  its  formula  is  2  Fe  0  -h  3  HO,  more  or 

2   3 

leas  mixed  with  spathic  iron  ore  =  Fe  0  -f  CO.     "When  very 

9 

old,  these  lose  water,  and'  become  "fer  oligiste,"  or  anhydrous 
peroxide. 

The  author  then  discusses  the  conditions  most  and  least  fa- 
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Tonrable  to  corrosion  in  nuurine  8team4>oilem^  with  referoalse  to 
the  degree  of  saline  concentration,  boiling  temperature,  &o.y  of 
the  sea  water  ;  and  gives  tables  of  the  saline  contents  at  variouB 
stages  of  concentration.  Sea-water,  to  act  least  on  boilers,  slunild 
be  heated  to  190°  Fahr.,  and  be  deprived  of  air«  before  eHtering 
as  feed  water,  and  the  less  concentration  takes  pko^  the  leas 
will  be  the  amount  of  corrosion. 

•  The  tables  of  the  amonnts  of  corrosioa  of  cast-iron,  in  eonlact 
with  definite  allo3r8  of  copper  with  tin  and  aino,  ane  noweztsnded 
to  wrought<iron.  The  corrosioiL  of  this  is  accd^rated  hj  the 
contact  of  either  brass  or  gun-metal  in  sea-water,  but  move  so  by 
the  latter  than  by  copper. 

He  confirms  lus  preyious  results,  that,  except  in  atmospheric 
air,  a  coating  of  zinc,  or  contact  of  »nc  in  a  massiTe  form,  idfords 
to  cast  or  wrought  iron  only  partial  protection  from  eorroflion» 

In  foul  sea  water,  the  zincing  is  converted  into  artificial  blende 
3=  (Zn  +  Fe  4-  S).  Elkington  and  Buolz's  zincing  process  he 
finds  citable  of  many  useful  applications  for  iron  exposed  to  air  ; 
bat  he  questions  its  efficiency  in  water,  or  where  there  is  abrasion. 

Zinc  paint  he  states  to  have  been  found  the  most  durable  of 
all  the  paints  and  TBmishes  tried,  except  coal-tar  laid  on  hot,  and 
the  asphaltic  yamishes. 

The  author  then  enters  largely  into  many  qnestioas  relative  to 
the  corrosion  and  fouling  of  iron  ships,  applying  to  them  the 
laws  he  had  previously  deduced.  Based  on  the  known  ^ects  of 
a  slightly  alludine  scdution  in  preventing  corrosion,  he  proposes 
Mme-water  to  replace  bilge-water,  and  thus  to  prevent  internal 
corrosion  in  iron  ships.  He  describes  his  prolonged  experiments 
on  the  means  of  preventing  their  external  corrosion  and  fouling, 
and  the  details  of  his  methods  of  preventing  botii.  These  consist 
in  coating  the  plates  with  an  alloy  of  zinc  with  mercury^  And  a 
very  minute  portion  of  the  base  of  either  of  the  alkalies.  The 
coating  is  effected  by  peculiar  methods,  to  ensure  pwfect  uni- 
formity ;  and  the  principle  of  protection  is,  that  the  alloy  pro- 
dncea,  by  the  first  action  of  a  menstruum,  a  surface  of  arndga* 
mated  zinc,  whidi  is  insoluble.  This  coating  is  protected  by  «n 
asphaltic  varnish,  to  prevent  the  contact  of  the  slightly-sdAble 
poisonous  paint,  with  which  the  ship's  hull  is  payed  over  to 
prevent  fouling.  Several  metalhc  salte  are  fitted  to  act  as/ poisons 
to  the  molluscous  and  testaceous  animals  which  infest  shipe'  bot^ 
toms  ;  but  the  author's  experience  leads  him  to  prefer  oxychlo- 
ride  of  copper,  which  is,  in  fact,  the  salt  formed  on  common  cop- 
per sheathing,  and  which,  by  its  poisonous  qualities,  keeps  it 
dean. 

The  author^s  method  has  been  in  use  for  some  time  on  vessels 
which  have  made  voyages  to  the  tropics,  and  ito  usefulness  in 
preventing  fouling,  &c.  has  been  fully  proved.  He  discusses  and 
explains  the  errors  which  have  been  made  as  to  the  non-oorroaion 
of  ships  kept  in  motion ;  and  shows  that  corrosion  does  take 
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filaoe,  but  tiiat  it  it  not  so  perceptible  a&  when  the  ship  remainB 
htresU 

He  shows  that  magnetism  has  nothing  whatever  to  do  with  the 
amoiHit  c^  corrosion  in  iron  yessels,  and  also  discusses^  at  length, 
VBRous  contingent  ciicamstances  promoting  partial  corrosion  in 
iron  shipa-^^e  nature  of  cargo^  ^e  mode  of  fastening  the  ma-* 
chinery,  the  contact  of  boilers,  of  Tarions  timbers,  and  of  the 
aame  when  decayed,  &e. ;  all  of  which  are  of  practical  imports 
ance  to  the  iron  ship^builder  or  marine  engineer^  Kyanized  tim- 
ber  is  ra^^y  destractiTe  of  iron,  in  contact  with  it ;  in  sea-water 
it  more  than  doubles  the  rate  of  its  corrosion. 

After  giving  a  table,  containing  the  numerical  values,  for  iron 
shipbuiiding,  oi  a  number  of  qualities  of  British  wrought  iron, 
the  anthor  proceeds  to  discuss  in  detail  the  principal  methods  of 
proftection  for  iron  which  have  been  recently  promulgated  by 
Berry,  Neiison,  Shore,  Elkington  and  Ruolz,  Hall  of  Bermondsey^ 
Crawford,  and  Fontainmoreau,  all  of  which  are  patented;  but 
none  of  them,  except  that  of  Elkington  and  Ruohs,  are,  he  con- 
tends, proved  to  be  of  practical  yalue  in  the  conditions  above 
mentioned. 

Lastly,  he  states,  that  as  uni^nrm  corrosion  cannot  be  ensured 
in  the  case  of  iron  ships,  and  as  local  action  is  hable  to  {N*oduce 
fatal  accidents  at  unlooked-for  moments,  protection  from  corro- 
sion and  fouling  must  be  considered  essential  to  the  safety  of 
km. ships.  •  If  so  protected,  the  author  contends  that  they  are 
safer,  in  every  respect,  than  the  best  vessels  constructed  of  timber. 
He  also  gives  instances,  from  yarious  authorities,  of  the  rapidity 
with  whidi  foulness  accumulates  on  ships'  bottoms,  even  of 
wood,  and  more  so  if  of  iron  ;  and  dissents  as  to  the  possibility 
of  removing  the  fouling  of  iron  ships  by  any  scraping  process, 
aaless  performed  in  the  dry  dock,  and  constantly  repeated. 
■  The  communication  concludes  with  some  obserrations  as  to 
the  preaomed  differences  in  the  rate  of  corrosion  between  railway 
baza  in  use  and  out  of  use,  or  traversed  in  one  or  in  both  direc* 
tioBB.  Upon  this  subject  the  author  has  experiments  in  progress 
on  several  nilways ;  and  expects,  at  a  future  time,  to  lay  the  re- 
sults, as  to  the  amounts  of  loss  by  corrosion  and  abrasion,  before 
the  Institvition.  At  present  his  belief  is,  that  railway  bars,  being 
otherwise  in  the  same  condition,  corrode  alike,  wheUier  travelled 
over  or  not. 


Dr.  Ure  said,  that  the  part  of  Mr.  Mallet*s  paper  which  was 
most  interesting  to  chemists,  was  the  mode  of  analysis.  This  was 
always  a  subject  of  delicacy,  difficulty,  and  labour.  His  own 
mode  of  aniuyzing  cast  iron  was  somewhat  analogous  to  that 
which  had  been  described.  He  took  a  portion  of  iron,  reduced 
by  filing  to  a  fine  powder,  mixed  it  with  the  same  quantity  of 
chlorate  of  potash,  and  five  or  six  times  its  weight  of  clean  sili- 
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ceous  Band,  to  dilute  the  mixture.  This  vaa  heated  in  the  xumi 
way,  in  a  combustion  tube,  with  more  chlorate  of  potash,  whereby 
all  the  carbon  contained  in  the  iron  was  converted  into  carbonic 
acid,  which  was  passed  through  a  solution  of  the  sub-acetate  of 
lead,  instead  of  potash  water.  Carbonate  of  lead  was  thus  pro* 
duced  ;  and  its  amount,  when  washed  and  dried,  gave  the  .quan*- 
tity  of  carbon  in  the  iron  operated  upon — 134  parts  of  carbonate 
of  lead>  indicating  6  parts  of  carbon.  Therefore  rh^  of  a  grain 
of  carbon  might  oe  detected  by  this  method. 

The  question  as  to  the  state  in  which  the  carbon  ezifited  in  the 
iron,  was  more  difficult  of  solution.  Karsten's  mode  of  deter- 
mining this  point  was  very  delicate  and  accurate.  The  pulre- 
rized  iron  was  mixed  with  moistened  chloride  of  silver,  which 
acted  upon  the  metallic  iron  alone,  leaving  the  carburet  of  iron 
untouched,  and  its  amount  eould  thus  be  determined  with  gieai 
nicety. 

With  white  iron  which  could  not  be  filed,  the  chloddeof  silver 
was  formed  into  a  mass.  A  disc  of  it  being  pkced  at  the  bottom 
of  a  vessel  with  a  little  water  over  it,  the  piece  of  iron  was  laid 
upon  it :  a  few  drops  of  muriatic  acid  were  then  added,  and  in 
eight  or  ten  days  the  iron  was  dissolved,  leaving  untouched  the 
carbon,  which  existed  in  the  form  of  graphite. 

Mr.  Williams  agreed  in  the  advantage  of  preventing  the  corro* 
fiion  of  iron  vessels,  but  he  feared  the  expense  of  the  mode  pro- 
posed by  Mr.  Mallet,  particulady  as  at  present,  although  compa* 
ratively  unprotected,  they  were  very  durable.  He  instanced  par* 
ticularly  the  light  boats  on  the  river  Shannon,  which,  although 
constructed  of  very  thin  iron,  had  been  at  work  between  six  and 
seven  years,  and  exhibited  no  signs  of  decay. 

Mr.  Rendel  said,  that  the  durability  of  iron  canal  boats  waa 
well  known.  On  the  Tavistock  canal  there  now  existed  some 
boats,  which  had  been  employed  for  twenty-five  years  in  carrying 
coals,  iron  and  copper  ores,  or  other  goods,  and  yet  they  were 
not  extensively  corroded. 

Mr.  Field  stated,  that  although  in  India  iron  generally  cor- 
roded rapidly,  the  iron  vesseLs  that  had  been  sent  there  did  not 
appear  to  be  afiected  sooner  than  in  England.  He  had  been  in-* 
formed  by  Mr.  Laird,  that  the  boilers  of  the  *  Garry  Owen'  iron 
steamer  had  been  renewed  twice  in  nine  years,  and  on  every 
occasion  it  had  been  remarked,  that  although  the  bottoms  of  the 
boilers  were  entirely  destroyed,  the  iron  plates  of  the  hull  of  the 
vessel,  immediately  beneath  them,  retained  their  original  coat  of 
paint,  and  were  not  at  all  corroded. 

Mr.  Jordan  suggested  the  probability  of  the  hull  of  the  vessel 
being  protected  at  the  expense  of  the  boilers,  on  account  of  the 
electric  character  of  the  metal  being  altered  by  the  heat  of  the 
boiler,  and  the  general  circumstances  induced. 

Mr.  Field  said,  that  the  boilers  in  question  had  lasted  as  long 
as  they  would  have  done  on  board  a  tunber-built  vessel. 
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« 

Mr.  WiUiams  corroborated  the  statement.  The  boilers  had 
worn  out  in  the  regular  time,  and  had  failed  first  in  the  usual 
spot,  -which  was  the  bent  plate  where  the  sides  joined  the  bottom. 
There  was  not  any  thing  remarkable  in  the  wear  of  the  boilers. 

Dr.  Ure  thought  that  the  heat  of  the  boilers  having  probably 
been  sufficient  to  dry  up  any  moisture  from  beneath  them,  might 
have  tended  to  preserve  the  hull  of  the  vessel  from  corrosion  in 
that  spot.  It  was  easy  to  account  for  a  less  degree  of  corrosion 
taking  place  in  iron  ships,  or  on  rails  of  railways,  as  long  as  the 
former  were  constantly  kept  moving,  and  the  latter  were  regu- 
larfy  travelled  over.  In  these  cases,  any  oxydation  which  took 
place  was  rubbed  off  ais  it  was  formed ;  but  if  either  were  in  a 
state  of  inactivity,  the  scale  of  rust  permitted  an  accumulation  of 
moisture  beneath  it,  an  active  galvanic  pile  was  completed,  and 
orvdation  went  on  with  increased  rapidity. 

iMbr.  Vignoles  remarked,  that  the  paper  did  not  notice  the  iron 
water-tight  bulk-heads  for  vessels,  which  had  been  introduced  by 
Mr.  C,  W.  Williams.  Their  practical  utility  was  now  generally 
admitted^  and  he  believed  they  were  about  to  be  adopted  in  the 
navy. 

Mr.  Williams  said,  that  about  nine  years  since  he  first  intro- 
duced the  system  of  dividing  the  hull  into  five  compartments,  by 
four  water-tight  iron  bulk-heads,  with  the  intention  of  their 
addine  to  the  strength  of  wooden  vessels ;  but  it  occurred  to  him 
that  they  would  be  otherwise  useful,  and  although  the  ship 
buUders  opposed  it,  he  persevered,  and  now  all  the  vessels  under 
Ms  superintendence  had  them.  Their  value  had  been  proved  on 
many  occasions,  and  by  them  the  Royal  William  and  several 
other  vessels  had  been  saved.  With  four  bulk-heads  it  was  im- 
possible for  a  vessel  to  sink,  unless  three  of  the  compartments 
were  broken  into,  which  was  scarcely  possible. 

The  President  believed  that  the  James  Watt,  which  was  built 
at  leajst  sixteen  years  since,  had  three  close  timber  bulk-heads, 
intended  for  the  same  purpose  as  the  iron  ones. 

Mr.  Williams  replied,  that  they  would  not  answer  the  same 
purpose  as  the  iron  ones,  and  that  if  a  vessel  had  only  three 
btfflc-headi^,  making  four  compartments,  if  one  of  them  was  broken 
into,  the  vessel  would  sink,  but  with  five  compartments  it  would 
be  saved. 

With  regaxd  to  the  general  durability  of  iron  vessels,  he  recol- 
lected an  iron  vessel  being  built  at  the  Horseley  iron  works  more 
than  twenty  years  since,  which  he  believed  was  still  in  existence ; 
and  a  small  boat,  built  for  him  by  Mr.  Grantham,  of  very  thin 
plates,  in  the  year  1824,  was  still  at  work. 

The  Secretary  stated  that  the  vessel  alluded  to  by  Mr.  Wil- 
liams was  the  *  Aaron  Manby,'  which  was  built  by,  and  named 
after,  his  father  in  the  year  1821.  It  was  the  first  iron  vessel 
that  ever  went  to  sea ;  it  had  been  very  roughly  used,  and  the 
engines  and  boilers  had  been  more  than  once  renewed ;  yet  the 
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hull  hnd  scarcely  required  any  repairg,  and  it  wasTery  stigiilly^ 
corroded,  althotigh  it  kad  been  severely  tried  by  being  uaedin 
both  fresh  und  salt  water  upon  the  river  Seine,  for  irkich  serriec 
it  wan  built. 

It  was  well  known  in  Stafibrdshire  that  many  iron  eanal^oafia, 
which  were  used  indiscriminately  for  carrying  coals,  iroiir4>TCi^ 
limestone,  and  other  cargoes,  and  had  received  scarcely  ordinary 
attention,  were  upwards  of  forty  years  old,  and  were  still  act*- 
viceable. 

Mr.  Braithwaite  said,  that  he  had  recently  heard  of  i&^  sale  of 
a  wooden  vessel  forty-five  years  old,  which  was  still  seawortli^y^ 
and  was  capable  of  being  insured. 

The  President  observed,  that  although  part  of  tva  evenings 
had  been  devoted  to  Mr.  Mallet's  paper,  vet  that  saeh  was  its 
value,  that  it  could  scarcely  be  discussed  until  monibers  oould 
peruse  it  at  leisure,  and  enter  into  the  wide  field  of  obaerratiofit 
which  it  embraced.  It  was  a  paper  of  undoubted  merit,  and  the 
attention  of  the  Publication  Committee  had  been  directed  to  it  by 
the  Council,  in  order  to  its  general  circulation,  with  the  farmer 
valuable  paper,  by  the  same  author,  as  soon  as  was  praoticaibfe. ' 


A  pair  of  electro-magnetic  signal  telegraphs,  constructed  for 
the  Aix-la-Chapelle  Railway,  from  the  plans  of  Professor  Wheat- 
stone,  were  exhibited. 

Professor  Wlieatstone  explained,  that  the  principle  of  this  sig- 
nal telegraph,  which  he  considered  to  be  the  most  efficient  ar- 
rangement for  practical  purposes,  was  the  same  as  his  kst  electn)- 
nmgnetic  telegraph,  in  which  a  dial,  or  hand,  was  caxisGd  to 
advance  by  the  alternate  attractions  and  cessations  of  attvacti<m 
of  an  electro>magnct,  occasioned  by  corresponding  alternate  com-> 
pletions  and  interruptions  of  the  circuit,  by  means  of  a  peculiarly 
constructed  apparatus,  placed  at  the  opposite  end  of  the  tele- 
graphic line. 

The  present  signal  telegraph  was  intended  for  the  use  of  'the 
inclined  plane  on  the  railway  at  Aix-lapChapelle,  where  only '^a 
Mmited  number  of  signals  were  required.  The  entnre  alphabet  «f 
the  complete  telegraph  was  therefore  dispensed  with,  and  the  in- 
strument was  restricted  to  six  elementary  signals.  The  letters 
M,  s,  c,  T,  B,  &c.,  on  the  face  of  the  dials,  were  the  initials  of  the 
German  words  for  engine,  rope,  train,  telegraph,  &c.  The  dial 
was  eight  inches  in  diameter,  and  the  characters  were  conspicuous, 
so  that  they  might  be  readily  seen  at  a  distance.  The  hand,  which 
was  required  to  be  made  very  light,  and  to  keep  its  form,  was  of 
blackened  mica.  The  cross  being  reserved  to  indicate  the  quies- 
cent condition  of  the  apparatus,  there  remained  five  available  cha- 
nu^rs,  which,  combined  two  and  two,  gave  twenty-five  signals— 
a  number  amply  sufficient  for  the  purposes  of  the  railway.  It 
being  established  as  an  invariable  rule  that  each  signal  should 
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eooafdfii  of  two  charaoters^  f flowed  by  the  exo6S,  were  the  tele- 
graph ;to' act  in  .any  way  irregularly,  the  index  would,  at  the  end, 
point  til  some  other  character,  inatead  of  the  aroas,  and  this 
would  indicate  that  the  preceding  signals  were  wrong,  bo  that  if 
the  tfignida  •reeeiv«d  idbould  not  corMspond  with,  thoae  stnt, 
(wlyel^  however,  coidd  not  be  Hhe  case  if  ordinary  eare  was 
taken^)'  no  inastake  eould  poaaibly  arise,  beoanse  they  earned  with 
them  i(he  eridenoe  of  their  error.  The  instnunents  were  fair* 
nished  with  a  simple  means  of  bringing  the  hand  immediately  to 
the  resting  points  without  interfering  witk  the  cireoit.  Aa  it 
might  lie  occasionally  required  to  transmit  a  permanent  signal, 
which  should  remain  until  a  person  arrived  to  inspect  it,  the  "fiye 
«imple>ohancterB  could  be  employed  for  this  purposes 
'  •  Tho  instnunents  at  each  station  eonsisted  of  a  telegraph,  an 
•laim,  aad  a  communicator ;  they  would  be  arranged  in  tiie  cir- 
cuit.in  aereral  ways,  to  suit  particular  purposes,  but  no  other  al- 
t^raition  waa  requisite  to  effect  this,  than  a  change  in  the  dispo- 
sition of  the  terminal  wires,  and  oi  their  connezioiis  witk  the 
eomnmnioators.  The  telegraphs  might  be  so  placed,  that  they 
wo«Ld  act  simultaneously  when  either  of  the  communicators  wius 
worked,  or  they  might  be  so  arranged  that  the  instrument  at  one 
station  should  only  be  acted  upon  by  the  communication  at  the 
o^cr,  which,  in  many  cases,  was  preferable,  as  a  great  resistance 
wiBS  thereby  taken  out  of  the  eircuiti  Other  arrangements,  use- 
ful under  particular  circumstances,  were  also  practicable.  This 
telegraph,  even  when  all  the  letters  of  the  alphabet  were  em- 
ployed, required  only  a  single  circuit  of  communications  between 
the  two  stations.  Professor  Wheatstone's  former  permutating 
nui^etio  needle  telegraph,  though  possessing  a  power  of  combi- 
natum  isx  exceeding  that  of  any  {Nreceding  telegraph  in  which 
magnetic  needles  were  proposed  to  be  employed,  required  a  num- 
ber of  wires  proportionate  to  the  number  of  si^;nal8. 

By  employing  the  earth,  or  an  extent  of  water,  to  return  the 
current,  or  complete  the  circuit, — ^which  might  be  done  by  con- 
nedine.^the  two  extremities  of  one  of  the  communicating  wires 
fWtth.piaiea  of  metal,  and  plunging  them  into  the  earth  or  into 
t  vatelr,ti*7one  of  the  communicating  wires  might  be  entirely  dis- 
pensed with  r  this  plan  would  be  adopted  at  Aix4a-ChapeUe. 

That  a  large  extent  of  earth,  or  a  portion  of  a  river,  could  be 
made  to  complete  an  electric  circuity  was  long  since  established 
with  respect  to  electricity  of  high  tension,  by  the  extensive  expe- 
Eimenta  <^  Dr.  Watson,  in  1 748,  and  others ;  and  the  same  thing 
was  proved  with  regard  to  voltaic  electricity,  by  the  independent 
experiments  of  Erman,  Basse,  and  Aldini,  made  in  1 803 .  Erman's 
experiments  were  made  in  the  river  Havel,  near  Potsdam ;  those 
of  Basse  in  the  river  Weser,  and  the  environs  of  Hamel;  and 
Aldini'a  researches  were  prosecuted  on  the  shore  near  Calais. 
Professor  Steinheil  also  employed  the  earth  as  a  means  of  com- 
pleting the  circuit,  in  the  electro-magnetic  telegraph  which  he 
established  at  Munich  in  1838. 
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A  pair  of  Professor  Wheatstone's  telegraphs  vere  establisbed 
at  Berlin  in  the  beginning  of  1842 :  the  line  of  communicatioii 
was  a  single  vire,  carried  through  the  air  upon  wooden  posts, 
and  plates  of  metal  attached  to  the  ends  of  the  wire  were  buried 
in  the  ground.  In  the  same  year  he  formed  a  communication 
between  King*s  College  and  the  ^ot  tower  on  the  opposite  side 
of  the  river :  the  communicating  wire  was  laid  along  ^e  parapets 
of  Someffset-honse  and  Waterloo-bridge,  and  thence  to  the  top  of 
the  tower,  where  one  0f  the  telegraph*  was  placed.  The  wire 
then  descended,  and  a  plate  of  zmc  attached  to  its  extremity  was 
phu^d  into  the  mud  of  the  rrrer ;  a  similar  plate  was  attached 
to  the  extremity  at  the  north  side,  and  was  immersed  in  the 
water.  The  circuit  was  thus  completed  by  the  entire  breadth  of 
the  lliames,  and  the  telegraphs  acted  as  well  as  if  the  circuit  was 
entirely  metallic. 

The  peculiar  oonstraction  of  the  present  signal  telegraph, 
^utbled  a  magneto-electric  machine  to  be  substituted  for  a  yc^taie 
battery.  This  source  of  electric  action  not  being  subject  to  ces^ 
sation  or  diminution,  the  attention  necessary  for  keeping  a  Yoltaie 
battery  in  order  was  dispensed  with,  and  the  instruments  were 
always  ready  for  action,  without  any  previous  preparation. 


June  13ih,  1843. 

The  Peesident  in  the  Chair, 

'^Description  of  a  Plan,  adopted  for  carrying  off  an  accumulation 
of  Water  from  the  Warehouses,  Cellars,  &e.,  near  the  Wet  Dock 
at  the  Port  of  Ipswich." — ^By  George  Hurwood,  Assoc.  Inst, 
C.E. 

llie  paper  states  that  in  consequence  of  the  formation  of  the 
wet  dock  at  Ipswich,  the  water  from  the  land-springs,  which  was 
formerly  earned  away  by  the  river,  accumulated  to  such  an  extent, 
as  to  cause  serious  inconvenience  to  the  ownen  of  the  ware- 
houses, cellars,  &c,,  many  of  ^m  being  beneath  the  level  of  the 
ordinary  tides.  It  was  difficult  to  find  a  remedy  fot  this,  as' 
nearly  the  whole  of  the  line,  affected  by  the  water,  was  at  so  lov^ 
a  level,  that  a  discharge  could  only  be  effected  at  the  lowest  ebb 
of  the  tide,  and  a  general  sewer  could  not  have  been  constructed 
at  a  moderate  expense,  because,  from  the  lowness  of  the  level, 
water  would  have  accumulated  constantly  in  it,  and  any  casual 
increase  ftt>m  rain  or  other  causes,  would  have  been  sufficient  to 
inundate  the  adjoining  buildings. 

The  plan  designed  by  the  author,  and  which  has  been  executed, 
had  for  its  object  the  construction  of  a  sewer  which  should 
drain  these  buildings  alone,  and  at  the  ebb  tide  should  carry  off 
the  accumulated  water,  being  at  the  same  time  of  sufficient  size 
to  contain  the  water,  which  was  ]^revented  from  being  discharged 
by  the  flowing  tide.     It  was  requured  therefore  to  be  water-tight. 
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ftud  bnkBch  dmm  vere  neoeaaary  from  all  the  points  where 
water  penetrated. 

To  inmae  the  suooeaa  of  the  plan,  evety  precautton  was  taken 
for  preyent]^  the  mfluence  of  the  tide  in  the  general  8ewer>  re- 
tarcUng  the  discharge  or  operating  upon  the  lateral  sewers. 

At  the  end  of  the  main  sewer  was  placed  a  east-iron  frame, 
upon  which  were  hung  three  tide^flaps  with  brass  fiwings,  ao« 
cnrately  fitted,  and  balanced  by  levers  and  counterweights.  By 
this  means  the  water  was  discharged  at  any  height,  and  without 
any  considerable  head  of  water  being  required  to  open  the  flaps. 
Each  cellar  was  connected  with  the  main  drain  by  aa  iron  pipe, 
with  a  weU-baknced  ralTe  at  its  end,  so  that  the  water  could 
have  an  easy  exit ;  but  as  soon  as  any  aoeumiilation  wifthin  tke 
sewer  occurred,  the  yalves  closed. 

The  sewers  were  built  of  brick,  in  mortar  made  from  blue  lias 
lime.  The  dimensions  yaried  from  12  inches  to  24  inches  in 
diameter,  and  the  cost  of  the  latter  size  was  12a.  Sd.  p«r  yard, 
induding  excayatmg,  laying,  filling,  &o. 

Tbe.pSva  is  stated  to.  have  proysed  yery  suceessfi]^  and  as  pacr*' 
ticular  regulations  are  enforced,  to  prevent  any  adinissaon  to  the 
sewers  of  other  than  the  water  which  filters  through  the  natural 
strata  of  the  ch&yc-basin,  the  water  in  the  sewers  is  fit  for  do- 
mestic or  manufiicturing  purposes. 

The  communication  is  illustrated  by  a  drawing,  showing  the 
situation  of  the  town  and  dock  of  Ipswich,  with  the  extent  of  the 
lines  of  sewers,  and  the  details  of  tneir  eonstmotion,  and  that  of 
the  tide  and  other  fiaps. 


*'  Description  of  a  Mode  of  obtaining  the  perfect  Ventilation  of 
Lamp-Bumen." — By  James  Faraday. 

The  paper  commences  by  stating,  that  in  consequence  of  the 
injury  sustained  by  the  books  in  the  library  of  the  Athenaeum 
dab,  and  the  complaints  made  by  the  membera  of  the  vitiated 
state  of  the  air  in  the  rooms,  the  attention  of  Professor  Faraday 
was  drawA  to  the  subject,  and  that  he  suggested  the  trial  of 
various  plans  for  effecting  the  removal  of  the  products  of  com- 
bustion, and  for  the  ventilation  of  the  lamp-burners. 

The  author  then  assumes,  that  all  substances  used  for  the  pur- 
pose of  illumination,  may  be  represented  by  oil  and  coal-gas  ;  for 
although  tallow  and  wax  are  also  employed,  ^et  as  they  cannot 
be  burnt  until  they  are  rendered  quite  fluid  uke  oil,  they  may, 
for  all  practical  puiposes,  be  classed  with  it. 

Oil  and  gas  both  contain  carbon  and  hydrogen,  and  it  is  by 
the  combination  of  these  elements  with  the  oxygen  of  the  air, 
that  light  is  evolved.  The  carbon  produces  carbonic  acid,  which 
is  deleterious  in  its  nature  and  oppressive  in  its  action,  in  closed 
apartments,  and  the  hydrogen  produces  water.  A  pound  of  oil 
contains  about  0*  12  of  a  pound  of  hydrogen,  078  of  carbon,  and 
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0'\  of  oxygen;  when  burnt  it  produces  \'06  of  water,  and  2-'8tf 
of  carbonic  acid,  and  the  oxygen  it  takes  from  the  atmosphere  is 
equal  to  that  contained  in  13*27  cubic  feet  of  air.  A  pound  of 
London  coal-gas  contains  on  an  arerage  0*3  of  hydrogen  and  0*7 
of  carbon ;  it  produces,  when  burnt,  2*7  of  water  and  2*56  of 
carbonic  acid  gas^  and  consumes  4*26  cubic  feet  of  oxygen,  winch 
is  equal  to  the  quantity  contained  in  19*3  cubic  feet  of  air. 

A  pint  of  oil,  when  burnt,  produces  a  pint  and  a  quarter  of 
water,  and  a  pound  of  gas,  more  than  two  and  a  half  pounds  of 
water ;  the  increase  of  weight  being  due  to  the  absorption  of 
oxygen  from  the  atmosphere,  one  part  of  hydrogen  takine  eight 
parts  (by  weight)  of  oxygen  to  form  water.  A  London  Argand 
gas  lamp,  in  a  dosed  shop  window,  will  produce,  in  four  hours, 
two  pints  and  a  half  of  water.  A  pound  of  oil  also  produces 
nearly  three  pounds  of  carbonic  add,  and  a  pound  of  gas  two  and 
a-half  pounds  of  carbonic  acid.  For  every  cubic  foot  of  gas 
burnt,  rather  more  than  a  cubic  foot  of  carbonic  add  is  produced. 
As  carbonic  acid  is  a  deadly  poison,  an  atmosphere  containing 
even  one-tenth  of  it  is  fatal  to  animal  life.  The  yarious  accidents 
from  lime  and  brick-kilns,  brewers*  vats,  occasionally  from  the 
sinking  of  wells,  and  from  the  choke  damp  in  coal  mines,  attest 
the  danger  contingent  upon  the  presence  of  this  substance.  A 
man  breathing  in  an  atmosphere  containing  seven  or  eight  parts 
of  carbonic  add  would  suffer,  not  from  any  deficiency  of  oxygen, 
but  from  the  ddeterious  action  of  the  carbonic  add. 

M.  Leblanc  has  recently  analysed  carefuUy  the  confined  air  of 
inhabited  places,  and  concludes,  that  the  proportion  of  carbonic 
acid  gas  in  such  places  maybe  regarded  as  measuring  with  sufficient 
exactness  the  insalubrity  of  the  air ;  that  in  the  proportion  of  1 
part  to  100  of  air,  ventilation  is  indispensable  for  the  prevention 
of  injury  to  the  health  ;  that  titie  proportion  of  carbomc  add  gas 
should  not  exceed  a  five-hundredth  part,  though  it  may  extend 
without  inconvenience  to  a  two-hundredth  part.  If  a  room 
twelve  feet  square  and  twelve  feet  high,  with  the  doors,  windows, 
and  fire-place  closed,  has  a  gas  lamp  burning  in  it,  consuming 
five  cubic  feet  of  gas  per  hour,  the  light  will  produce  suffident 
carbonic  add,  in  rather  more  than  three  hoiurs,  to  be  in  the  pro- 
portion of  1  part  to  100  of  air,  and,  as  Mr.  Leblanc  states,  wnen 
in  such  conaition  the  air  is  deddedly  injurious  to  health :  and 
even  in  one  hour  and  a-half  it  will  produce  that  proportion  of 
carbonic  add  which  he  considers  should  never  be  exceeded. 

The  experiments  which  were  made,  led  to  a  modification  of  the 
ordinary  mode  of  ventilating  by  ascension,  and  finding  that  there 
was  suffident  draught  in  the  main  part  of  the  metal  chimney  to 
aUow  of  a  descending  current  over  the  lamp,  the  tube,  instead  of 
going  directly  upwards,  was  made  to  turn  short  over  the  edge  of 
the  glass,  to  descend  to  the  arm  or  bracket,  to  pass  along  it,  and 
then  ascend  at  the  central  part  of  the  chandelier,  or  asainst  the 
wall,  if  applied  to  a  single  light.     To  this  succeeded  another 
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form,  which  is  yeiy  simple,  and  is  in  fact  only  a  correct  applica" 
tion  of  the  principle  of  a  descending  draught  to  a  lamp-burner. 

The  gas-light  ha«  its  glass  chimney  as  usual,  but  the  glass* 
holder  is  so  constructed  as  to  sustain  not  merely  the  chimney, 
but  an  outer  cylinder  of  glass  larger  and  taller  than  the  first ;  the 
glasB-holder  ha»  an  aperture  in  it,  connected  by  a  mouthpieee 
with  a  metal  tube,  which  serves  as  a  ventilating  flue,  and  which, 
after  passing  horizontally  to  the  centre  of  the  chandelier,  there 
aacenos  to  produce  draught  and  carry  off  the  burnt  air.* 

With  a  lamp  burning  in  the  ordinary  way,  the  products  of 
combustion  issue  from  the  top  of  the  glass  chimney  into  the 
apartment ;  but  if  the  above  arrangement  be  appUed,  on  closing 
the  top  of  the  outer  glass  cylinder  by  a  plate  of  mica,  all  the  soot» 
water,  carbonic  acid,  sulphurous  and  sulphuric  acid«  and  a  por* 
Hon  of  the  heat,  are  carried  away,  and  discharged  into  a  chimney 
or  into  the  open  air ;  and  the  air  in  the  rooms  may  thus  be  kept 
as  fit  for  the  purposes  of  respiration  as  if  artificial  light  were  not 
being  used. 

A  curious  result  of  the  enclosed  lamp  is  the  increase  of  light 
produced,  amounting;,  it  is  stated,  to  ^om  10  to  20  per  cent., 
according  to  circumstances^  the  same  quantity  of  gas  being  con* 
aumed  as  before. 


Professor  Faraday  illustrated  the  principle  of  the  invention  by 
seTeral  experiments ;  first  demonstrating,  that  if  a  lighted  taper 
were  applied  to  the  top  of  a  lamp  chimney,  it  would  be  instantly 
extinguished,  or  a  glass  jar  held  over  it  would  be  immediately 
filled  with  air  in  which  a  light  could  not  bum  nor  any  animal 
^xiat.  If  a  portion  of  lime  water  was  poured  into  the  jar  it  be- 
came turbid  in  appearance,  owing  to  the  precipitation  of  the  carbo- 
nate of  lime  fonned  by  the  combination  of  the  carbonic  acid  with 
the  lime.  The  sulphurous  and  sulphuric  acids  also  contained  in 
the  water  resulting  from  the  combustion  of  coal-gas,  were  inju- 
rious to  metals  and  to  articles  of  furniture.  He  then  explained, 
thijt,  at  his  su^estion,  the  gas-hghts  of  the  chandelier  in  the 
Libi;arj  of  the  Athenaeum  were  ventilated  by  tubes  dipping  into 
the  lamp  glasses,  and  conjoining  at  a  short  distance  above  into 
one  central  pipe,  which  carried  away  all  the  burnt  air  from  the 
room. 

This  first  application  had  demonstrated  the  correctness  of  the 
theory,  and  had  induced  modifications  which  had  been  described 
in  the  paper. 

The  Frofessor  then  stated,  that  his  attention  had  been  directed 


*  We  shall  give  a  more  particular  description  of  this  lamp  in  an  early 
oumb«r.*-£i>.  L.  J. 
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to  the  subject  also  by  tbe  disudvantages  attendant  upon  the  want 
of  ventilation  in  the  lanthoms  of  Lighthouaes,  as,  in  consequence 
of  the  condensation  of  the  products  of  combustion  upon  the  win- 
dows, the  intensity  of  the  ughts  was  diminished  to  a  serious  ex- 
tent, and  the  quantity  of  (»rbonic  add  in  the  hinthorns  was  at 
times  so  great  that  the  keepers  could  with  difficulty  enter  them. 
This  was  iUustrated  by  an  experiment,  showing  the  difierence  be- 
tween allowing  combustion  to  give  its  products  to  the  air  of  a 
room,  and  carrying  off  those  products  freely  to  the  exterior, 

A  short  wax  candle  was  placed  burning  on  a  plate,  a  glass  jar 
put  over  it ;  and  the  upper  aperture  of  the  jar  closed  by  a  globuJsr 
cork,  through  which  was  passed  a  piece  of  glass  tube,  about  half 
an  inch  in  diameter  and  twelve  or  fourteen  inches  long,  Uie  tube 
descending  to  the  top  of  the  candle  &ime,  and  being  placed  just 
above  it.  Under  these  circumstances,  plenty  of  air  passed  into 
the  jar  between  its  edges  and  the  plate,  and  out  by  the  tube,  to 
supply  all  that  was  needed  for  ooml»istion,  and  to  keep  the  glass 
chamber  clear ;  therefore,  in  that  position  it  would  bum  for  aay 
length  of  time,  and  the  jar  remain  quite  bright.  But  on  moving 
the  cork  a  little,  so  that  the  tube  should  no  longer  be  over  the 
ilame,  all  these  results  changed,  though  the  air-ways  remained 
exactly  as  before.  The  candle  then  gave  the  products  of  its  com- 
bustion to  the  general  air  of  the  glass  chamber,  which  immedi- 
ately became  didl  from  the  water  deposited  upon  it ;  the  air  itself 
was  deteriorated,  the  light  grew  dim,  and  in  a  few  minutes  it 
went  out ;  but  if  that  was  prevented,  by  the  tube  being  again 
placed  over  it,  signs  of  recovery  appeared,  the  light  resumed  its 
former  brightness,  and  after  a  short  time  even  the  dew  disap- 
peared from  the  glass,  demonstrating  how  indispensable  a  perfect 
ventilation  was  for  lighthouses ;  on  which  subject  the  Professor 
promised  a  communication. 

Mr.  Bethell  remarked,  that  the  inner  chimney  appeared  to 
become  dim  after  the  light  had  burned  some  time. 

Professor  Faraday  explained  that  this  might  arise  from  several 
causes.  He  apprehended  it  was  chiefly  occasioned  by  the  action 
of  the  sulphur  in  the  coal-gas  upon  the  ingredients  of  which  the 
glass  chimney  was  composed.  In  oil-lamps  the  same  effect  was 
observed,  but  not  so  speedily  as  with  coal-g:as.  The  Trinity 
House  suffered  much  by  it,  and  had  made  ezpmments  on  various 
qualities  of  glass  for  the  chimneys  of  the  lamps  of  lighthouses. 
Chimneys  formed  of  mica  would  not  be  so  affected,  but  they  were 
not  so  transparent  as  glass. 

Mr.  Bethell  said  that  the  Bude  hght,  as  now  used  in  the  House 
of  Commons,  was  constructed  somewhat  on  the  same  principle  as 
had  been  described  in  the  paper,  except  that  the  current  was 
directly  upward,  which  rendered  the  application  of  two  chimneys 
unnecessary.     Perfect  ventilation  was  obtained  by  it. 

Professor  Faraday  said  that  the  Bude  light,  as  proposed  to  the 


Digitized  by  VjOOQIC 


Sdentific  Notices.  59 

Trinity  House,  was  am  oil  lamp,  supplied  vith  oxygen  by  an  ar* 
paratos  fbr  generating  it.  In  lighthouses,  it  was  indispensable 
that  the  lamps  should  be  so  arranged  that  the  lights  should  con- 
sume only  a  given  quantity  of  oil,  and  retain  an  unvarying  degree 
of  brightness  for  a  given  time,  which  was  now  four  hours,  at  the 
end  of  which  time  they  were  trimmed.  It  was  found  that,  with 
die  Bude  light,  the  quantity  of  oil  consumed  was  greater,  and  the 
hunpB  required  trimming  in  two  hours,  in  consequence  of  the 
wicks  charring :  these  circumstances  rendered  the  system  in- 
applicable to  hghthouses.  Subsequently,  five  of  the  Bude-light 
lamps  had  been  referred  to  him  by  the  House  of  Commons  for 
experimental  purposes,  and  his  observations  upon  them  were  of 
the  same  nature. 

Mr.  Bethell  esplamed,  that  in  Mr.  Gumey's  present  ''Atmo- 
spheric Oas-bumer,"  the  supply  of  oxygen  alluded  to  by  Profes- 
sor Faraday  was  not  used. 

Mr.  Snow  Harris  inquired  whether  the  action  of  carbonic  acid, 
to  which  the  term  "  poisonous"  had  been  applied,  was  to  be  con- 
sidered as  positive  or  negative.  How  was  it  to  be  viewed  in  its 
connexion  with  the  circulation  of  the  blood  and  with  the  process 
of  respiratiou  ? 

Professor  Faraday  replied,  by  quoting  from  the  work  of  Dr. 
Marshall  Hall*,  that  "  It  was  first  distinctly  stated  by  Sir  Hum- 
phrey Davy,  that  in  inspiration  and  during  the  pulmonic  circu- 
lation, the  double  function  was  performed  of — Ist,  the  absorp- 
tion of  oxygen,  and  2nd,  the  exhalation  of  carbonic  acid,  by  and 
from  the  circulating  blood,  a  doctrine  from  which  another  doctrine 
flows,  viz.,  that  during  the  systematic  circulation,  the  oxygen 
abfitorbed  is  continually  undergoing  the  transition  into  carbonic 
acid."  The  general  conclusion  from  his  experiments  was,  ''  That 
respiration  was  a  chemical  process,  the  combination  of  phosoxygen 
(oxygen)  with  the  venous  blood,  and  the  liberation  of  carbonic 
acid  and  aqueous  gas  from  it. 

Professor  Graham,  in  a  note  to  Dr.  Hall,  says,  "  If  an  animal 
were  to  breathe  atmospheric  air  to  which  carbonic  acid  were 
added,  in  proportion  to  this  addition,  the  evolution  of  carbonic 
acid  from  Uie  blood  would  in  my  opinion  be  impeded ;  the  pas- 
sage of  the  carbonic  acid  outward,  at  all  from  the  blood,  depend- 
ing upon  the  comparative  absence  of  that  gas  from  the  air  taken 
into  ue  lungs." 

In  txeating  of  "  asphyxia,"  Dr.  Hall  says,  "  The  absorption  of 
oxygen,  or  the  evolution  of  carbonic  acid,  or  both,  are  impeded 
or  interrupted  in  every  case  of  asphyxia.  From  the  want  of 
oxygen  the  blood  is  deficient  in  stimulus ;  by  the  presence  of 
carbonic  acid  it  is  positively  poisonous." 

It  appeared  from  the  researches  of  physiologists,  that  the  pre- 

•  "The  Gulstonian  Lectures  for  1842,"  pp.  8,  12,  and  40. 
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sence  of  a  certain  proportion  of  carbonic  acid  was  necessary  to 
stimulate  the  action  of  the  heart,  and  regulate  the  drmladoa  of 
the  blood ;  that  nature  kept  up  the  proper  supply  for  this  pur- 
pose, but  that  any  excess  was  prejudicial. 

Acting  upon  this  principle.  Dr.  Payerne  had  brought  forward 
a  proposition  for  purifying  the  air  in  a  diving-bell,  so  that  without 
using  the  air-pump  the  diver  might  remain  under  water  for  four 
hours,  or  even  longer.  This  was,  the  professor  beUeved,  accom- 
plished by  decomposing  the  carbonic  acid,  absorbing  the  carbon, 
and  elinunating  the  oxygen,  and  not  by  generating  oxygen,  as 
had  been  geneindly  imagined. 


'*  On  the  Formation  of  Embankments  for  Reserroixs  to  letdn 
Water."— By  Robert  Thom,  M.  Inst.  C,  E. 

After  describing  a  model,  designed  to  show  that  the  proper 
slope  for  reservoir  embankments,  should  not  be  less  than  three 
to  one  on  the  watei%ice,  and  remarking  that  waves  act  more 
severely  on  the  pitching  or  paving  of  the  inner  face,  in  proportion 
to  the  steepness  of  the  slope,  the  author  proceeds  to  describe  in 
detail  the  mode  of  forming  embankments.  The  foundation  is 
excavated  to  such  a  depth  as  is  found  firm  and  capable  of  pre- 
venting the  passage  of  water ;  then  spreading  alternate  layers  of 
puddled  peat,  or  alluvial  earth  and  gravel,  and  beating  them 
together  with  wooden  dumpers,  until  they  are  completely  mixed  ^ 
the  slopes  are  covered  with  a  puddle  made  with  small  stones  or 
furnace-cinders  mixed  with  clay,  so  as  to  prevent  the  possibility 
of  moles  or  other  vermin  penetrating  into  the  embankment.  He 
condemns  the  practice  of  forming  embankments  with  puddle- 
trenches,  and  refers  to  many  reservoirs  made  by  him  at  Greenock,* 
Paisley,  and  elsewhere,  the  banks  of  which  have  stood  the  test* 
of  time  without  having  any  puddle  trenches  in  them ;  and  parti- 
cularly mentions  one  at  Greenock,  which  remained  firm  and 
sound,  after  a  rush  of  water  passing  over  it  at  a  height  of  ten 
feet,  caused  by  the  breaking  down  of  the  embankment  of  a  reser- 
voir situated  about  150  yards  above  it.  He  recommends,  instead' 
of  the  puddle-trenches,  that  the  whole  of  the  inner  part  of  th^ 
embankment  should  be  made  water-tight  during  the  formation  of 
it,  by  which  means  it  will  more  effectually  resist  either  any  casual 
injury,  or  any  effect  of  the  sweUing  of  the  puddle-trench.  The 
paper  is  entirely  of  a  practical  nature,  and  is  intended  to  illus- 
trate the  author  s  peculiar  views,  founded  on  his  long  experience. 
It  is  accompanied  by  a  diagram  of  the  model  used  in  his  ex- 
periments. 
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ON  THE  LAWS  RELATING  TO  LETTERS 
PATENT  FOR  INVENTIONS. 


No.  XII. 

THE    PATENT   LAWS    OF   SAXONY, 

In  speakiiig  of  the  Patent  Laws  of  Prussia,  Wurtemberg,  Bavaria, 
and  other  German  States,  we  stated,  that  nearly  the  same  spirit 
on  the  subject  of  patents  animated  the  whole  (rerman  Confedera- 
tion, and  that  this  spirit  was  one  of  exclusiveness  and  rigour, 
especially  against  foreign  inventors  and  inventions. 

Although  we  are  not  aware  that  any  general  law,  bearing  on 
this  8iid)ject,  and  binding  upon  the  whole  German  Confederation, 
was  enacted,  until  within  the  last  six  months,  and  prior  to  the 
one  given  below,  still  all  the  States  seem  to  have  acted  upon  one 
uniform  system,  and  in  perfect  accordance  with  one  another. 

In  the  course  of  last  year,  the  Confederation  found  it  necessary 
to  come  to  some  settled  arrangement  as  to  the  fundamental  prin- 
ciples upon  which  patents  for  invention  should  be  granted  in  the 
Uidon;  and  accordingly  certain  articles  were  agreed  to,  and 
adopted,  without  however  binding  the  several  States  to  the  man- 
ner of  carrying  out  the  minor  points,  such  as  the  rules,  practice, 
and  forms,  to  be  observed ;  and  also  the  fees  and  taxes,  payable 
to  Crovemment,  in  order  to  obtain  patents  or  exclusive  privileges, 
aa  they  are  sometimes  termed.  The  following  is  a  translation  of 
tluB  document,  which  was  agreed  to  on  July  3 1st,  1843.  This 
general  law,  affecting  the  whole  German  Confederation,  is  fol- 
lowed by  a  supplement  thereto,  issued  by  the  Government  of 
Saxony,  as  the  law  of  that  country  on  all  minor  points.  These  two 
documents  comprise  all  the  legislative  enactments  in  force  in 
Saxony,  in  relation  to  patents  for  inventions : — 

July  Slst,  1843. 

Public  Notice  of  the  Fundamental  Principles  to  be  observed  in 
the  States  of  the  German  Commercial  Confederation,  or  ZoU- 
veeriny  with  respect  to  the  granting  of  Patents  and  Privileges 
fin'  Inventions. 

As  soon  as  the  following  fundamental  principles,  relative  to  the 
granting  of  patents  and  privileges  for  inventions  (as  given  below), 
are  added  to,  or  incorporated  with,  the  treaty  or  agreement,  en- 
tered into  by  the  several  States,  united  for  the  purpose  of  esta- 
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blishing  fixed  and  uniform  regulations  in  commercial  affairs,  and 
ratified  on  September  2Ut,  1842,  the  same  are  to  be  made  gene- 
mlly  public. 

Dresden,  July  31,  1843. 

Ministry  of  tbe  Interior, 

NosTiTZ  and  Janchendorp. 

D£MUTH. 

In  consequence  of  a  proviso,  made  at  the  conclusion  of  the 
commercial  union  treaty,  relative  to  the  agreement  to,  or  accept* 
ance  of,  fundamental  principles  concerning  patents  or  privile^ges 
for  inventions,  the  following  rules  have  been  agreed  upon  and 
concluded  by  all  the  States  united  for  fiscal  and  commercial  pur- 
poses, and  the  said  regulations  are  to  remain  in  force  during  the 
continuance  of  the  commercial  union. 

Every  State  is  still  at  liberty  to  act  according  as  it  may  tfaiak 
most  desirable  in  granting  patents  or  privileges,  for  the  exclusive 
enjoyment  of  new  discoveries  connected  with  manufacturing  in- 
dustry, whether  by  issuing  privileges  for  native  inventions,  and 
which  are  to  be  called  patents  of  invention  (Erfindungs  patent), 
or  privileges  for  introducing  foreign  inventions,  denominated  pa- 
tents of  introduction  or  importation  (Einfuhrung^  patent)  ;  these 
grants  must,  however,  be  subject  to  proper  regulations.  The 
United  or  Confederated  States,  however,  declare  their  intention, 
in  the  first  pkce,  of  obviating  or  removing,  as  much  as  possible, 
all  difficulties  and  restrictions  upon  the  freedom  of  general  inter- 
communication, which  may  anse  from  the  exclusive  privileges 
above  mentioned ;  and,  on  the  other  hand,  of  bringing  into  ope- 
ration the  following  fundamental  principles  concerning  the  pecu* 
liar  nature  of  patents,  in  order  to  obtain  uniformity  in  the  prin- 
cipal points,  and  in  accordance  with  the  proviso  or  agreement 
made  at  the  introduction  and  formation  of  the  commercial  union 
treaty. 

SECTION  I. 

Art.  I.  Patents  shall  only  be  granted  for  such  objects  as  are 
really  novel  and  peculiar  in  their  nature.  Patents  must  not  be 
granted  for  objects  which  have  been  already  introduced,  are  in 
general  circulation  or  use,  or  are  in  any  way  known  within  the 
territories  of  the  Confederated  States. 

Art.  2.  All  inventions  which  are  already  described  in  works 
published  at  home  or  abroad,  in  German  or  in  any  foreign  lan- 
guage, whether  in  words  or  by  means  of  drawings, — if  any  persoh, 
comprehending  the  description,  is  enabled  to  carry  the  invention 
into  effect,  are  particularly  excluded  from  these  privileges,  and 
from  becoming  the  subject  of  patents. 

Art.  3.  The  determining  as  to  the  novelty  or  utility  of  any 
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object  for  which  a  patent  is. requested,  is  left  to  the  judgment  and 
discretion  of  the  several  States  individually. 

Art.  4.  For  an  object  which  has  been  recognized  as  the  inven- 
tion of  a  subject  of  the  States  of  the  Union,  and  for  which  a 
patent  has  been  obtained  in  any  one  of  those  States,  no  patent 
shall  be  granted  in  any  other  State,  except  to  the  original  inventor, 
or  his  k^  successors  or  assignees. 

SECTION  II. 

Aet.  6.  A  patent  can  Hkewise  be  granted,  subject  to  the  pro- 
visiomi  of  Section  I.,  for  improvements  upon  an  invention  alreidy 
known  or  protected  by  a  patent,  so  far  as  the  alterations  indudle 
something  new  and  peculiar.  Such  a  patent,  if  it  relate  to  an 
oh^ct  already  patented,  shaJl  in  no  wise  prejudice  the  previoua 
patent ;  and  a  legal  right,  or  ticence,  must  especially  be  obtained 
from  the  original  inventor,  for  the  use  or  enjoyment  of  the  advan- 
tages to  be  derived  from  the  previously  privileged  invention. 

section  III. 

Art.  6.— The  granting  of  a  ^tent  must  never  henceforth  esta- 
blish a  right  to  forbid  or  restrain — 

(a)  The  introduction  of  any  articles  which  may  resemble  that 

for  which  a  patent  has  been  granted. 

(b)  The  purchase  or  sale  of  the  same. 

Nor  shall  the  patentee  possess  the  right  of  prohibiting — 

(c)  The  use  or  consumption  of  such  articles,  if  such  should  be 

procured  from  himself,  or  from  other  parties,  with  his 
consent, 

with  the  following  exception  of-^ 

Machines  and  implements  employed  in  the  arts,  manu- 
factures, and  the  mechanical  trades,  and  not  destined  for 
the  use  and  consumption  of  the  pubUc  in  general. 

SECTION  IV. 

Art.  7.  Each  individual  Cbvemment  is  empowered  to  grant 
within  its  own  territories  to  the  patentee — 

A  right  to  the  exclusive  manufacture  or  exportation  of  the 
article  in  question. 

Art.  8.  In  like  manner  each  State  is  empowered  to  grant  to 
any  patentee  within  its  own  territory — 

The  right  of  the  exclusive  use  or  application  of — A  new  inven- 
tion in  the  arts  or  mannfactures,  or — New  machines  or  me- 
chanical implements, — and  likewise  the  right  of  preventing 
the  use  or  enjoyment  of  the  invention,  or  the  use  of  the 
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articles  for  which  a  patent  has.  been  granted,  to  all  those 
who  have  not  obtained  a  licence  or  right  from  the  patentee 
to  use  or  employ  the  inyention,  if  they  have  not  procured 
the  patented  article  from  him. 

SECTION  V. 

Art.  9.  Any  subject  of  the  other  States  of  the  Union  shall,  in 
each  State,  be  treated  in  the  same  manner  as  if  they  were  subjects 
of  that  State,  with  respect  to  the  matter  of  granting  patents,  and 
the  powers  derived  from,  or  obtained  by,  possessing  them. 

Art.  10.  Obtaining  a  patent  in  one  State  shall  by  no  means 
become  a  valid  consideration  whereby  a  patent  should  not  be 
refused  for  the  same  object  in  other  States.  The  decision  of  the 
question,  whether  an  invention  is  suitable  or  not,  or  deserves  the 
protection  of  a  patent,  remains  at  the  free  discretion  or  option  of 
each  State,  within  the  limits  of  the  Confederated  States,  according 
to  the  principles  it  may  consider  advisable,  and  without  being  in 
any  way  restrained  or  bound  by  the  precedents  of  other  States. 

SECTION  VI. 

Art.  11.  If  after  a  patent  has  been  granted,  evidence  should 
be  produced  that  its  novelty  and  peculiarity  have  not  been  substan- 
tiated, the  patent  or  privilege  shall  be  withdrawn  and  annulled. 

Art.  12.  In  cases  where  the  patented  article  has  been  pre- 
viously known  to  individual  persons,  but  has  been  kept  secret  by 
them,  the  patent  shall  remain  in  force  against  other  parties,  if 
not  nullifiea  by  any  other  causes  or  circumstances,  but  without  any 
effect  towards  the  above-mentioned  persons  who  have  been  prior 
users. 

SECTION  VII. 

Art.  13.  The  granting  of  a  patent  in  any  State  of  the  Union, 
together  with  a  declaration  of  the  object,  the  name,  and  residence 
of  the  patentee,  and  the  duration  of  the  patent,  is  immediately 
after  the  grant  to  be  published  officially  in  the  public  journals 
appointed  for  this  and  similar  purposes. 

Art.  14.  Prolonging  the  duration  of  a  patent,  or  withdrawing 
or  annulling  one,  from  any  cause,  before  the  expiration  of  the 
time  originally  specified,  must  also  be  officially  publidhed  in  the 
public  journals. 

SECTION  VIII. 

Art.  15.  All  the  States  of  the  Union  shall  furnish  one  another, 
at  the  end  of  every  ;jrear,  with  complete  lists  of  the  patents  granted 
during  that  period  m  that  particular  State. 
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BtLpp^ementary  Instructions,   published  by   the   Government  of 
Saxony,  in  addition  to  the  public  notice  of  July  Slst,  1843, 
eoncermng  the  Fundamental  Principles  to  be  observed  in  the 
States  of  the  German  Confederation  mad  Customs*  Union,  with 
respect  to  the  granting  of  Patents  and  Privileges  for  Inventions. 

Art.  1 .  In  the  kingdom  of  Saxony  patents  will  be  granted  for 
new  inventions  connected  with  manufacturing  industry,  whether 
the  patents  relate  to  a  native  invention  or  the  introduction  of  one 
from  a  foreign  country,  on  condition,  however,  that  after  the 
examination  (by  experienced  and  competent  persons,  who  are 
pledged  to  secrecy)  of  the  drawings,  description,  or  model  of  the 
invention  in  question,  which  must  be  presented  with  the  petition 
for  a  patent,  at  the  office  of  the  Ministers  of  the  Interior,  by  the 
petitioner,  not  merely  its  novelty,  but  also  its  utiUty  and  suit- 
ability for  its  particular  purpose,  are  made  evident,  and  that  a 
profitable  and  beneficial  application  of  the  same  to  the  native 
manufactures  may  be  anticipated. 

Art.  2^  The  duration  of  patents  is  limited,  under  ordinary  cir- 
cumstances, to  five  years ;  but  when  an  invention  of  considerable 
importance  is  brought  forward,  the  introduction  and  propagation 
of  which,  in  the  kingdom  of  Saxony,  are  desirable,  but  which 
invention  will  require  a  longer  time  to  carry  out  and  bring  into 
efficient  operation,  and  convince  the  manufacturers  concerned,  of 
its  advantage,  and  thereby  to  incite  them  to  apply  and  use  it, — 
then,  under  these  circumstances,  a  longer  period  wiU  be  granted, 
which  must  not,  however,  exceed  ten  years,  except  for  very 
weighty  reasons  and  by  special  permission. 

Art.  3.  In  cases  where  the  petitioner  does  not  belong  to  the 
States  of  the  Union,  a  native  is  required  to  make  the  application 
aa  the  holder  of  the  patent  which  is  granted  in  his  name. 

Art.  4.  As  a  condition  of  the  validity  of  the  patents,  the  privi- 
leged invention  is  required,  according  to  the  rule,  to  be  worked 
and  carried  into  effect  within  a  specified  period,  generally  limited 
to  one  year. 

Art.  5.  The  holding  a  patent  for  an  invention  by  no  means 
affi}rdB  the  patentee  the  privilege  of  exercising  any  trade  or  ma- 
nufacture,  but  merely  me  right  of  excluding  others  from  the 
making  or  carrying  into  operation  the  privileged  invention. 

Art.  6.  Permanent  and  fixed  taxes  upon  patents  do  not  exist 
in  Saxony ;  but,  on  granting  a  patent,  the  customary  issue,  and 
stamp  duties,  and  fees,  are  to  be  paid,  which  are  graduated 
according  to  the  extent  of  the  privilege  and  importance  of  the 
article  or  invention. 


VOL.  XXIV. 
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VICE-CHANCELLOR'S  COURT. 
Before  Sir  James  Wigram. — November  lAth  and  \7th,  1843. 

BOTTEN   V.    SMITH. 

This  was  an  application  to  dissolve  an  injunction,  obtained  in 
September  last,  to  restrain  the  defendant  from  using  an  invention 
of  "  a  certain  improvement  in  gas-meters,"  for  which  letters- 
patent  were  granted  to  the  plaintiff  in  1840.*  The  invention 
referred  to  consists  of  an  arrangement  of  parts  for  keeping  the 
water  at  its  proper  level  in  the  meter  (loss  from  evaporation 
always  excepted),  so  that,  should  any  excess  of  water  be  intro- 
duced, such  excess  will  overflow  into  a  waste  or  discharge-pipe» 
provided  for  the  purpose. 

The  counsel  for  the  plaintiff  were  Mr.  Russell  and  Mr.  CoUina; 
and  for  the  defendant,  Mr.  Campbell  and  Mr.  Webster. 

The  defendant  contended,  that  the  invention  claimed  by  the 
plaintiff,  under  his  patent,  was  not  new,  of  which  the  plaintiff 
must  have  been  aware,  if  he  had  used  any  reasonable  means  for 
obtaining  information ;  a  meter,  upon  the  same  principle,  having 
been  described  in  a  work  on  gas  by  Mr.  Accum,  and  made  by 
yarious  houses  in  the  trade  since  the  publication  of  that  work, — 
that  the  specification  was  couched  in  such  vague  terms,  that  no 
workman  could  have  produced  the  result  stated,  by  making  a 
machine  according  to  the  specification;  at  least,  without  such 
modifications  as  his  experience  would  suggest, — that  the  tenna 
used  in  describing  the  invention  and  claiming  the  benefit  of  it, 
were  so  large  and  indefinite,  that  it  actually  included,  or  might, 
at  the  option  of  the  plaintiff,  be  made  to  include  machines  pre- 
viously in  use.  For  example,  the  plaintiff  stated  that  he  did  not 
claim  as  his  invention  the  particular  form  of  the  gas-meter,  "  so 
long  as  the  general  system  of  action  and  beneficial  effect  ia  ob- 
tained in  any  other  way ;"  and  he  also  claimed  to  modify  or  dis- 
pense with  any  of  the  particular  arrangements  which  he  had  de- 
scribed. The  plaintiff  in  this  manner  attempted  to  reserve  to  him- 
self the  right  of  claiming  any  previous  or  subsequent  construction 
of  the  meter.  The  defendant  also  contended  that  there  had  not 
been  such  previous  length  of  enjoyment  of  the  patent,  as  to  entitle 
the  plaintiff  to  the  interference  of  this  court  by  injunction. 

•  Sec  p.  864,  Vol.  XXIII. 
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The  plaintiff,  on  the  other  hand,  insisted  that  the  specification 
iras  sufficiently  clear  without  descending  to  the  mere  rudiments 
of  science,  which  eyery  workman  must  be  supposed  to  know, — 
that  the  gas-meter  produced  by  the  defendant,  to  prove  that  the 
invention  was  not  new,  had  never  been  in  use,  and  was  fabricated 
for  the  purpose, — and  that  the  gas-meters  complained  of  as  having 
been  made  by  the  defendant,  contained  a  distinct  application  of 
the  plaintiff^s  invention. 

In  delivering  judgment,  his  Honour  said  that  he  had  compared 
the  plaintiff's  gas-meter  with  Cochrane's  meter,  but  it  was  unne- 
cessary to  state  the  result  of  that  comparison.  Unless  the  affida- 
vits of  Mr.  Wood  and  Mr.  Ellis,  two  of  the  persons  whose  evidence 
had  been  brought  before  the  Court,  were  to  be  wholly  discredited, 
the  gas-meter  made  by  Wood  was  in  use  before  the  date  of  the 
plaintiff's  patent.  If  he  were  right  in  this  opinion,  the  case  must 
fall  within  the  rule  laid  down  by  Lord  Cottenham, — ^namely,  that 
where  there  existed  a  ground  for  tr3^ng  a  right,  he  could  not 
grant  an  injunction  until  the  plaintiff's  right  had  been  established 
at  law.  He  must  therefore  dissolve  the  injunction ;  the  plaintiff 
being  at  liberty  to  bring  an  action,  and  the  defendant  being 
required  to  keep  an  account  of  the  meters  made  and  sold  by  him. 

Mr.  Collins  then  applied  to  the  Court  for  an  order  that  the 
gas-meter,  produced  and  described  as  Wood's  patent,  might  be 
impounded,  in  order  that  the  plaintiff  might  have  an  opportunity 
of  taking  legal  proceedings  against  the  parties  deposing  to  its 
authenticity. 

His  Honour  refused  to  make  the  order,  observing  that  the  Court 
had  no  power  to  take  possession  of  the  meter,  which  was  not  the 
property  of  either  of  the  parties,  but  of  one  of  the  witnesses. 


Be/are  Sir  Lancelot  Shadwell, — I6th  November,  1843. 

HILL  AND  ANOTHBB  V,   MUNN  AND  ANOTHER. 

Mr.  Bithell  (with  whom  waa  Mr.  Hare)  appeared  for  the  plain- 
tiffs in  this  case,  Messrs.  Hill  and  Cheetham,  and  stated  that  he 
bad  humbly  to  move  his  Honour,  upon  notice,  for  a  special  in- 
junction to  restrain  the  defendants,  who  are  cotton-spinners  and 
manuftusturers  at  Bacnp,  from  making  or  using  a  certain  appa- 
ratus applicable  to  machinery  used  in  the  preparation  of  cotton 
and  other  fibrous  material  for  spinning,  for  the  purpose  of  com- 
pressing such  cotton  or  other  material  with  greater  and  more 
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equal  density  and  oompactnesa  into  the  can  or  other  vesael,  inta 
which  it  is  received  from  the  rollers  of  the  oarding-engine  and 
dxaving-frame ;  and  which  apparatus  consiata  of  the  implication 
and  arrangement  of  a  reciprocating  weight,  and  is  well  known 
amongst  cotton-spinners  aa  '*  Hill*8  patent  can-preaaer,  or 
plunger." 

It  appears  that  a  patent  for  the  aboYO  appaiatua  waa  granted 
to  the  plaintiff,  Mr.  Hill»  the  inventor,  in  March,  1838,*  and 
that  Mr.  Cheetham,  of  Stalybridge,  subsequently  became  a  part- 
ner with  him  in  the  profits  and  benefit  arising  therefrom.  Pre- 
viously to  the  plaintiff  HiU's  invention,  it  was  the  ordinary 
practice  to  press  by  the  hand  the  cotton  or  other  material  as  ii 
was  delivered  into  the  cans  from  the  roUers  of  the  carding-engine 
and  drawing-frame ;  which  method  required  a  large  amount  of 
labour,  and  was  otherwise  objectionable,  from  the  impossibility  of 
compressing  by  hand-pressure  so  large  a  quantity  of  cotton  into 
the  cans,  as  can  be  done  by  the  plaintifis*  apparatus,  as  well  aa 
from  the  impossibility  of  regulating  the  speed  of  the  hand*s  da* 
scent  into  the  can,  so  as  to  correspond  with  the  delivery  of  the 
silver  from  the  rollers,  and  the  consequent  liability  which  existed 
of  the  sliver  being  stretched  or  elongated ;  but  by  means  of  Mr. 
Hill's  invention,  the  labour  theretofore  necessary  in  the  prepara^- 
tion  process  was  very  considerably  reduced,  and  the  quality  of 
the  sliver  materially  improved,  both  by  reason  of  the  greatly-in- 
creased quantity  of  cotton,  which,  by  the  use  of  the  reciprocating 
weight,  may  be  compressed  into  the  cans,  and  the  consequent 
less  change  of  cans,  and  less  frequency  of  piedngs,  and  also  by 
the  avoidance  of  the  imperfections  and  unevenness  arising  from 
the  irregularity  of  the  pressure,  necessarily  attendant  upon  that 
operation  by  the  hand. 

The  plaintifis  had  enjoyed  the  use  and  advantages  of  the  inven- 
tion uninterruptedly  from  the  granting  of  the  patent  until  some 
short  time  since,  and  had,  in  fact>  received  patent  premium  from 
about  300  spinners  for  permission  to  use  the  apparatus ;  but 
having  discovered  that  several  parties  were  using  the  apparatua 
without  licence,  and  in  defiance  of  their  patent  right,  legal  pro- 
ceedings were  taken  against  several  of  the  infiingers,  most  of 
whom,  on  the  commencement  of  actions  against  them,  paid 
damages  and  costs.  Two  or  three,  however,  against  whom  such 
proceedings  were  taken,  held  out,  and  pleaded  to  the  actiona» 

•  For  description  of  this  invention,  see  Vol.  XXIII.,  p.  427. 
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and  it  then  came  to  the  plaintiffs'  knowledge  that  the  defendants 
in  those  actions,  the  defendants  in  this  cause,  and  several  other 
cottoBospniners,  had  entered  into  a  society,  or  union,  to  contest 
the  validity  of  the  patent,  and  had  subscribed  a  sum  of  money  to 
defray  the  expenses.  Mr.  Robert  Munn,  one  of  the  defendants 
in  this  suit,  was  chairman  of  the  society,  or  union ;  and  the 
pUdntiffi^  feeling  strong  in  their  right  as  patentees,  thought  that 
the  best  mode  of  testing  that  right  was  to  place  themselves  in 
collision  with  the  apparent  head  of  the  society,  as  the  parties 
best  informed  upon  the  subject  of  any  objections  that  might  be 
imagined  to  exist  against  the  validity  of  the  patent,  and  therefore 
filed  their  bill  against  the  defendants,  Messrs.  Robert  and  John 
Munn,  for  an  injunction.  Before  the  day  appointed  for  hearing 
the  motion,  however,  the  defendants  sought  an  arrangement  with 
the  plainti£&,  stating  that  they  were  fuUy  satisfied  of  the  great 
utility  of  the  patent,  and  that  they  were  unwilling  to  contest  its 
vafidity  further,  if  terms,  on  which  they  might  use  it,  could  be 
arranged ;  and  terms  were  thereupon  proposed,  both  with  regard 
to  the  defendants  in  this  suit  and  in  all  the  pending  actions ;  and 
it  was  arranged  that  the  defendants  should  pay  all  costs — that 
the  plffintifis  should  grant  them  a  licence  upon  payment  of  a  cer- 
tain amount,  by  way  of  patent  right — and  that  the  injunction 
should  pass  against  the  present  defendants,  not  to  use  the  appa- 
ratns,  except  with  the  plaintiffs'  licence.  Under  these  circum- 
stances, therefore,  the  learned  counsel  stated  to  his  Honour  that 
the  defendants  desired  publicly  to  state  to  the  court,  through 
their  counsel,  Mr.  Bacon,  that  they  (the  defendants)  undoubtedly 
Yiolated  the  plaintiffs'  patent  unwittingly ;  that  they  were  fully 
satisfied  of  its  great  utility — so  satisfied  of  that,  and  the  validity 
of  the  patent,  that  they  were  desirous  themselves  of  taking  a 
licence  from  the  plaintiffs ;  that  the  defendants  were  also  willing 
to  pay  the  whole  of  the  expences  which  the  plaintiffs  had  in- 
curred ;  and  that  therefore  the  injunction  must  be  granted  to 
restrain  the  defendants  from  working  the  process,  otherwise  than 
under  a  licence  from  the  plaintiffs. 

Mr.  Bacon  said  he  was  instructed,  on  behalf  of  the  defendants, 
to  acquiesce  in  the  application.  The  violation  by  the  defendants 
of  the  plaintiffs'  rights  as  patentees,  had  taken  place  first  through 
ignorance  of  the  existence  of  the  patent,  and  had  afterwards  con- 
tinned  under  the  impression  that  the  patent  was  invalid ;  but 
that  having  made  inquiries,  they  (the  defendants)  had  satisfied 
themselves  of  the  validity  of  the  patent,  and  had  arranged  with 
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the  plaintiffis  for  a  licence  to  use  the  apparatua ;  and  he  (the 
learned  counsel)  only  desired  that  the  injunction  might  not  he 
framed  in  such  terms  as  to  preclude  the  defendants  from  taking 
a  licence  from  the  plaintiffs. 

This  was  agreed  to,  and  the  injunction  granted  accordingly. 

Mr.  WoUey  Foster,  solicitor,  appeared  for  the  plaintiffs ;  and 
Messrs.  Sale  and  Worthington  for  the  defendants. 


LIST  OF  REGISTRATIONS  EFFECTED  UNDER  THE  ACT  FOR  PRO- 
TECTING NEW  AND  ORIGINAL  DESIGNS  FOR  ARTICLES  OF 
UTILITY. 

1843. 

Dec.  29.  Henry  Laxton,  of  52,  Bold-street,  Liverpool,  for  a  gra- 
duated beam  weighing-balance. 
1844. 

Jan.    1 .  Joseph  Wragg^  of  Radboume,  for  an  improved  plouf^. 
2.  Tkoima»  EdwardU^  of  Islington  Foundry,  BirminghMn, 

for  a  right  angle  beam  steam-engine. 
4.  Mark  Freeman,  of  Sutton  Common,  Surrey,  for  a  drill 
and  instrument,  to  be  used  in  the  place  of  the  bow 
and  band  now  employed. 

4.  Eli  Richards,  of  95,  New  Park-street,  Borough,  London, 

for  an  improved  coal-basket. 

5.  J.  ^  iS.  Dainel,  of  208,  Mosley-street,  Birmingham,  for 

a  flush  table  fiutener. 
8.  Bichard  Hayle,  of  Louth,  for  the  Neptune  chariot,  or 

marine  life-preserver. 
10.  Crtue  H<fm,  of  Oxford,  for  steam  cooking  apparatus. 
12.  Robert  Burton,  of  Bolton-le-Moors,  for  a  double  tappet, 

or  excentric,  for  the  Jacquard  loom. 

15.  James  Bickertan,  Jun,,  of  36,  Stamford-street,  Black* 

friars,  for  an  elastic  dress  and  opera  hat. 

16.  Andrew  Shanks,  of  22,  Friday-street,  London,  for  an 

improved  ratchet  drill. 

17.  William  Cowan,  of  Ghisgow,  for  an  improved  drum  for 

gas-meters. 

19.  C.  J.  Redpath,  of  Commercial-road,  Limehouse,  for  a 

portable  safety  furnace. 

20.  William  Baueh,  of  Sheldon  Works,  near  Darlington, 

for  an  improved  spring  for  railway  and  oth^  cur- 
riages. 
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Jan.  22.  John  Leberecht  Steinhaeiuer,  of  No.  5,  Symonds'  Inn, 
Chancery-lane,  London,  for  "  the  Albert  vest." 
24.  William  Palmer,  of  144,  Westem-road,  Brighton,  for 
a  yertical  filter. 


Notwithstanding  there  appear,  in  the  above  list,  several  mecha- 
nical constructions  or  machines,  we  beg  the  public  to  particularly 
observe,  that  the  Act  under  which  they  have  been  registere(^ 
affords  no  protection  whatever  to  such  inventions. — Ed. 


mat  of  tfatnttst 

Granted  for  SCOTLAND,  subsequent  to  December  22nd,  1843. 


To  Henry  Austin,  of  87,  Hatton  Garden,  London,  civil  engineer^ 
for  a  new  method  of  glueing  or  cementing  certain  materials  for 
fauiUing  and  other  purposes. — Sealed  26th  December. 

Frands  L' Estrange,  of  Bawson-street,  Dublin,  surgeon,  for  im- 
provements in  hernial  trusses,  to  prevent  the  descent  of  hernia 
through  the  internal  w  well  as  the  external  ring. — Sealed  26th 
December. 

Charlton  James  Wollaston,  of  Welling,  Kent,  for  improvements 
in  machinery  for  cutting  marble  and  stone, — ^being  a  foreign 
oommnnication. — Sealed  26th  December. 

George  Gwynne,  of  Regent-street,  London,  and  George  Ferguson 
Wilson,  of  Belmont,  Vanxhall,  London,  for  improvements  in 
the  manufacture  of  candles,  and  in  apparatus  for,  and  processes 
of,  treating  fatty  and  oily  matters,  to  obtain  products  for  the 
manufacture  of  candles,  and  other  uses. — Sealed  26th  December. 

Margaret  Henrietta  Marshall,  of  Manchester,  for  a  certain  im^ 
proved  plastic  composition,  applicable  to  the  fine  arts,  and  to 
useful  and  ornamental  purposes. — Sealed  5th  January,  1844. 

James  Champion,  of  Salford,  and  Thomas  Marsden,  of  Salford, 
machine-makers,  for  improvements  in  drawing,  winding,  and 
spinning  cotton  and  other  fibrous  substances. — Sealed  9th 
January. 

James  Overend,  of  liverpool,  for  improvements  in  printing  fabrics 
with  metallic  matters,  and  in  finishing  silks  and  other  fabrics, 
— being  a  foreign  communication. — Sealed  9th  January. 

Charies  Townsend  Christian,  of  St.  Martin' s-plaoe,  St.  Martin' s- 
lane,  London,  East  India  Army  Agent,  for  improvements  in  the 
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construction  of  steam-engines, — being  a  foreign  commnni* 
cation. — Sealed  12th  January. 

William  Edward  Newton,  of  tlie  Office  for  Patents,  66,  Chancery- 
lane,  London,  civil  engineer,  for  improvements  in  machinery 
or  apparatus  for  fi&cilitating  the  tracing  or  copying  of  designa, 
drawings,  and  etchings  of  all  kinds,  either  of  the  original  size, 
or  upon  an  enlarged  or  reduced  scale, — ^being  a  foreign  com- 
munication.— Sealed  15th  January. 

WiUiam  Nichol,  lithographer  and  printer,  in  Edinburgh,  for  im- 
provements in  lithographic  and  other  printing  presses. — Sealed 
18th  January. 

Charles  Tayleur  and  James  Frederick  Dupr6,  of  the  Vulcan  Foun- 
dry, Warrington,  and  Henry  Dubs,  also  of  the  Vulcan  Foundry, 

•  engineer,  for  certain  improvements  in  boilers. — Sealed  18th 
January. 

Alexander  Bain,  of  No.  320,  Oxford-street,  London,  mechanist, 
for  improvements  in  producing  and  regulating  electric  currents, 
and  improvements  in  electric  time-pieces,  and  electric  printing, 
and  signal  telegraphs. — Sealed  19th  January. 

William  Edward  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  London,  civil  engineer,  for  certain  improvements  in  ma- 
chinery for  preparing  and  combing  wool,  hair,  and  other 
fibrous  substances, — ^being  a  foreign  communication. — Sealed 
19th  January. 


SEALED    IN    ENGLAND. 
1845-4. 


To  Richard  Archibald  Brooman,  of  Fleet-street,  Gent.,  for  oertain 
improvements  in  figure-weaving  machinery, — ^being  a  commu- 
nication.    Sealed  28th  December — 6  months  for  inrolment. 

Thomas  Murray  Gladstone,  of  Swan  Garden  Iron-works,  Wolver- 
hampton,  iron-master,  for  certain  improvements  in  machines 
for  cutting  or  shearing  iron,  or  other  metals,  which  improve- 
ments are  appHcable  to  other  like  purposes.  Sealed  28th 
December — 6  months  for  inrolment. 

George  Benjamin  Thomeycroft,  of  Wolverhampton,  iron-master, 
for  a  machine  for  rolling,  squeezing,  or  compressing  puddled 
balls  of  iron,  and  also  for  crushing  or  grinding  other  substances. 
Sealed  28th  December  —6  months  for  inrolment. 
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Robert  Noyes  Elven,  of  Southampton-fitreet,  Camberwell,  shoe- 
maker, for  improvements  in  the  manufacture  of  boots,  shoes, 
galoshes,  and  clogs,  which  improvements  are  applicable  to  the 
manufacture  of  leather-hose  and  buckets.  Sealed  28th  Decem- 
ber— 6  months  for  inrolment. 

Henry  Lowcock,  of  Westerland,  Devon,  Gent.,  for  improvements 
in  ploughs.     Sealed  28th  December — 6  months  for  inrolment. 

Edward  Budd,  of  the  Hafod  Copper-works,  Glamorgan,  copper- 
merchaiit»  and  William  Morgan,  of  the  same  place,  refiner  of 
copper,  for  improvements  in  treating  or  reducing  of  copper 
ores,  and  in  the  construction  of  furnaces  for  treating  such  ores, 
part  of  which  improvements  are  applicable  to  other  ores. 
Sealed  28th  December — 6  months  for  inrolment. 

George  Gwynne,  of  B^nt-street^  Gent.,  and  George  Fergusson 
WUson,  of  Belmont,  YauxhaU^  Gent.,  for  improYements  in  the 
manufacture  of  candles,  and  in  treating  fatty  and  oily  matters 
to  obtain  products  for  the  manufacture  of  candles,  and  other 
uses.     Sealed  28th  December — 6  months  for  inrolment. 

James  Champion,  of  Salford,  machinist,  and  Thomaa  Maraden, 
of  the  saiiae  place,  machia&*maker,  for  improyementa  in  draw- 
ing and  spinning  cotton  and  other  fibrous  substances.  Sealed 
28th  December — 6  mooths  for  inrolment. 

Akzander  Denoon,  of  Adam's-court,  Broad*stEeet»  mard&ant,  for 
improvements  in  the  mode  of  making  carbonate  of  soda. 
Sealed  1st  January — 6  months  for  inrolment. 

Alexander  Denoon,  of  Adam's-court,  Broad-street,  merchant,  for 
improvements  in  the  mode  of  nmlnng  muriate  of  ammonia. 
Sealed  lat  January — 6  months  for  inrolment. 

William  Longmaid,  of  Plymouth,  aecountant,  for  an  improvement 
in  the  manufacture  of  copper,  tin,  zinc,  and  peroxide  of  iron. 
Sealed  1st  January — 6  mcmths  for  inrolment. 

Jaba  Hinks^  George  WelJa,  and  Joseph  Finnemore,  all  of  Bir- 
mingham, metallic  pen-makers,  for  improvements  in  the  ma- 
nu&cture  of  metallic  pens,  and  in  machines  for  manufacturing 
.  metaUic  pens.     Sealed  4th  January — 6  months  for  inrolment. 

William  Wnght,  of  Duke-street,  St.  James's,  surgeon,  for  certain 
improyementa  in  rendering  leather,  skins,  or  hides,  impervious 
to  wet,  more  flexible  and  more  durable.  Sealed  1 1th  January 
— 6  months  for  inrolment. 

Laurence  Hill,  Jun.,  of  Gla^w,  civil  engineer,  for  improvanents 
in  machinery  for  manufacturing  shoes  for  horses  and  other 
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animals, — ^being  a  communication.  Sealed  llth  January — 6 
months  for  inrolment. 

William  Hale,  of  Woolwich,  engineer,  for  improyements  in  rockets. 
Sealed  1 1th  January — 6  months  for  inrolment. 

Robert  Foulerton,  of  the  Jamaica  Coffee-house,  C<Hmhill,  master 
mariner,  for  certain  improved  machinery  for  moving  vessels  and 
other  floating  apparatus.  Sealed  13th  January — 6  months  for 
inrolment. 

Anthony  Movillon  de  Glimes,  of  Panton-street,  Haymarket,  Gent., 
for  certain  improvements  in  apparatus  for  propelling  vessels  on 
water,  and  also  in  machinery  capable  of  communicating  manual 
power  to  work  the  same ;  whidi  machinery  is  also  applicable 
to  raising  heavy  bodies,  and  exerting  power  for  various  other 
purposes.     Sealed  13th  January — 6  months  for  inrolment. 

Henry  Bessemer,  of  Baxter  House,  St.  Pancras,  Bsq.,  for  a  new 
pigment  or  paint,  and  the  method  of  preparing  the  same,  part 
of  which  method  is  also  applicable  to  the  preparing  and  treat- 
ing of  oils,  turpentine,  varnishes,  and  gold  size,  when  employed 
to  fix  metallic  powders  and  metal  leaf,  or  as  a  means  of  pro- 
tecting the  same.  Sealed  13th  January — 6  months  for  inrol- 
ment. 

James  Lindley,  of  Cranboume-street,  Middlesex,  Gent.,  for  im- 
provements in  coffins.  Sealed  16th  January — 6  months  for 
inrolment, 

Thomas  Aspinwall,  of  Bishopsgate  Church-yard,  Esq.,  for  an 
improved  cannon,  formed  either  of  wrought  iron  or  steel,  or 
wrought  iron  and  steel  combined ;  and  also  instruments  and 
machinery  used  in  making,  and  method  of  making,  said  can- 
non,— ^being  a  communication.  Sealed  16th  January — 6 
months  for  inrolment. 

Charles  Cameron,  of  Liverpool,  chemist,  for  improvements  in  ex- 
tinguishing fires  in  buildings.  Sealed  1 6th  January — 6  months 
for  inrolment. 

Benjamin  Cheverton,  of  Pratt-street,  Camden  Town,  sculptor  in 
ivory,  for  improvements  in  machinery  for  cutting  wood  and 
other  materials.  Sealed  16th  January — 6  months  for  inrol- 
ment. 

William  Edward  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  Middlesex,  civil  engineer,  for  improvements  in  machinery 
or  apparatus  for  facilitating  the  tracing^and  copying  of  designs, 
drawings,  and  etchings,  of  all  kinds,  either  of  the  original  size. 
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or  upon  an  enlarged  or  redaced  scale, — ^being  a  communication. 
Sealed  16th  January — 6  months  for  inrolment. 

William  Watson,  Jun.,  of  Leeds,  manufacturing  chemist,  for  im- 
proYcments  in  the  manufacture  of  sulphate,  muriate,  and  other 
salts  of  ammonia.  Sealed  1 6th  January — 6  months  for  inrol- 
ment. 

William  Nichol,  lithographer  and  printer  in  Edinburgh,  for  im- 
proyements  in  lithographic  and  other  printing  presses.  Sealed 
16th  January — 6  months  for  inrolment. 

John  Fielding  En^Mon,  of  Birmingham,  manufecturer,  for  cer- 
tain improyements  in  the  construction  and  manufacture  of 
buttons  and  other  fastenings  for  dress.  Sealed  16th  Decem- 
ber— 6  months  for  inrolment. 

William  Besford,  of  Burslem,  Staffordshire,  brick  and  tile  manufac- 
turer, for  certain  improyements  in  the  mode  of  manufacturing 
bricks,  tiles,  quarries,  and  certain  other  articles  made  or  com- 
posed of  brick-earth,  and  of  burning  and  firing  the  same ;  and 
certain  articles  of  pottery  and  earthenware.  Sealed  20th  Jan- 
uary— 6  months  for  inrolment. 

Claude  Francois  Jules  Petit,  of  Regent-street,  merchant,  for  im- 
proyements in  fastenings  for  gloyes, — being  a  communication. 
Sealed  23rd  January — 6  months  for  inrolment. 

Samuel  Wright,  of  Shelton,  in  the  Staffordshire  Potteries,  for  a 
manufacture  of  ornamental  tiles,  bricks,  and  quarries,  for  floor 
payements,  and  other  purposes ;  being  an  extension  for  the 
term  of  seyen  years,  from  the  26th  instant,  of  former  letters- 
patenty  granted  to  the  said  Samuel  Wright  for  the  said  inyen- 
tion.     Sealed  23rd  January. 

Thomas  Nash,  of  Paul's  Cray,  Kent,  paper  manufacturer,  for 
certain  improyements  in  machinery  for  the  manufacture  of 
paper.     Sealed  23rd  January — 6  months  for  inrolment. 

Henry  Dayies,  of  Norbury,  Staffordshire  engineer,  for  certain 
improyements  in  the  construction  of  yessels  for  conyeying  goods 
or  passengers  on  water ;  also  certain  improyed  arrangements  of 
machinery  for  communicating  motion  to  such  yessels.  Sealed 
25th  January — 6  months  for  inrolment. 
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CELESTIAL  PHENOMENA  por  February,  1844. 


D.    H.    M. 
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19  49 

20  28 

16 

11  35 

17  46 
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Clock  before  the  sun,  Idm.  50& 
])  rises  lli.  53in.  A. 
])  passes  mer.  lOh.  8ro.  A. 
D  sets  5h.  35m.  M. 
Ecliptic  oppo.  or  Q  ^^^  moon 
Clock  before  the  sun,  14m.  16s. 
D  rises  6h.  54m.  A. 
])  passes  mer.  Oh.  42m.  M. 
D  sets  7h.  33m.  M. 
yi  in  conj.  with  h  diff.  of  dec. 

8.  37.  N. 
Occul  e  Leonis,  im.  llh.  30m. 

em.  12h.  38m. 
Occul  75  Virginius,  im.  20h.  Sm. 

em.  2  111.  5m. 
D  in  Perigee 
y  stationery 

Occul  Virginius,  im.  12h.  12m. 
em.  13h.  llm. 
Vesta  in  Perihelion 
Clock  before  the  sun,  14m.  Sis. 
})  rises  Oh.  18m.  M. 
])  passes  mer.  4h.  57m.  M. 
D  sets  9h.  29m.  M. 
Juno  in  conj.  with  ^  diff.  of  dec. 

3.  42.  S. 
D  in  D  or  last  quarter 
Occul  b  Ophiuchi,  im.  17h.  5m. 
em.  18h.  16m. 
$  in  the  ascending  node 
Clock  before  the  sun,  14m.  27s. 
])  rises  5h.  29m.  M. 
D  passes  mer.  9h.  45m.  M. 
})  sets  2h.  8m.  A. 
Pallas  in  Q  with  the  0 
^  in  coi^.  with  the   ])   diff.  of 
dec.  2.  2.  S. 
f^  in  conj.  with  the  D  difil  of  dec. 

3.  42.  S. 
^  in  conj.  with  h  di£  of  dec. 
1.  30.  N. 
2  in  conj.  with  ^  diff.  of  dec. 

0.  8.  N. 
Mercury  R.  A.  20h.  19m.  dec. 

18.  39.  S. 
Venus  R.  A.  Oh.  7m.  dec.  0.  0. 
Mars  R.  A.   Ih.   llm.  dec.  7. 
37.  N. 


18h.  19m.  dec  20. 
16m.  dec.  3. 


Oh. 


13. 


D.    R.   M. 

—  Vesta  K.  A. 

18.  S. 

—  Juno  R.  A. 

3.  S. 

—  Pallas  R.  A.  16h.  Im.  dec.  6. 

19  N. 

—  Ceres  R.  A.  16h.  8m.  dec 

8.  S. 

—  Jupiter  R.  A.  22h.  38m.  dec.  9, 

87.  S. 

—  Saturn  R.  A.  20h.  16m.  dec  20. 

3.  S. 

—  Georg.  R.  A.  Oh.  2m.  dec  0. 

28.  S. 

—  Mercury  passes  mer.  22h.  28m. 

—  Venus  passes  mer.  2h.  17m. 

—  Mars  passes  mer.  3h.  21m. 

—  Jupiter  passes  mer.  Oh.  48ro. 

—  Saturn  passes  mer.  22h.  22m. 

—  Georg.  passes  mer.  2h.  1 2m. 

8  46  Ecliptic  conj.  or  %  new  moon 
17  45  T^in  conj.  with  the  D  difil  of  dec. 
6.  7.  S. 
20  Clock  before  the  sun,  14m.  58. 

—  })  rises  7h.  23m.  M. 

—  D  passes  mer.  Ih.  42m.  A. 

—  D  sets  8h.  15m.  A. 

13  28  ^  in  conj.  with  the  ]>  difil  of  dec 

6.  7.  S. 
22  50   9  in  coi^j.  with  the  }>  diff.  of  dec 
5.  57.  S. 
1  30  Ceres  in  D  with  the  0 


21 


11         9  in  coi^.  with  Juno,  diff.  of  dec 
4.  15.  S. 
22    7     7   ^  in  coi\j.  with  the  ])  difil  of  dec. 
4.  23.  8. 
22  49     $in  the  descending  node^ 
28    5  18   9  greatest  elong.  26.  49.  W. 

24  1  ^  in  Apogee 

25  Occul  al  in  Tauri,  im.  1  Ih.  43m. 

em.  llh.  60m. 
25  Clock  before  the  sun,  13m.  26s. 

—  D  rises  9h.  17m.  M. 

—  D  passes  mer.  5h.  26m.  A. 

—  }>  sets  Oh.  42m.  A. 
})  in  Q  or  first  quarter 


26 
29 


9  58    _ 

5  10  l|liu  conj.  with  the  0 


The  Satellites  of  Jupiter  are  not  visible  this  Month,  Jupiter  being  too  near  the  Snn, 

J.  LEWTHWAITE,  Rotherhithe. 
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To  Luke  Hebert^  of  Birmingham^  in  the  county  of  War* 
wick,  for  improvements  in  machinery  for  fulling  woollen 
cloth, — being  a  communication, — [Sealed  20th  September, 
1841.] 

These  improvements  in  fulling-machinery  consist,  Firstly, — 
in  certain  modifications  of  the  form  and  manner  of  applying 
the  cylinders  for  falling  cloth,  in  the  direction  of  its  breadth, 
with  a  view  to  avoid  the  inconveniences  which  ai*ise  when 
pairs  of  upper  and  lower  cylinders  are  employed  for  that  pur- 
pose. Secondly, — in  certain  arrangements  to  ensure  the 
parallelism  of  the  axes  of  the  pressing-rollers.  Thirdly, — ^in 
the  form  and  construction  of  the  trough,  in  which  the  cloth 
is  fulled,  in  the  direction  of  its  length.  Fom'thly, — ^in  ar- 
rangements for  combining  fulling  by  pressure,  with  fulling  by 
percussion.  Fifthly, — ^in  the  substitution  of  other  materials 
for  wood  or  metal,  in  the  construction  of  certain  parts  of  the 
machinery. 

The  drawings,  in  Plate  lY.,  exhibit  the  improved  ma- 
chinery for  fulling  cloth  by  pressure.  Fig.  1,  is  a  side  eleva- 
tion of  the  machine;  fig.  2^  a  longitudinal  section  of  the 
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same ;  fig.  3^  an  oblique  section  of  a  portion  of  fig.  2,  with 
some  modifications ;  and  fig.  4^  a  vertical  section  of  the  same 
part^  to  give  another  view  of  the  modification,  a^  is  the 
great  cylinder^  formed  of  wood  or  copper,  and  mounted  upon 
a  shaft  B,  which  turns  in  plummer-blocks,  supported  by  the 
firame-work.  Upon  this  shaft  is  fixed  a  wheel  d,  which  is 
driven  by  a  pinion  e,  fixed  on  the  driving-shaft  of  the  ma- 
chine. Affixed  to  the  sides  of  the  cylinder  A,  are  copper 
flanges,  which,  with  the  periphery  of  the  cylinder,  form  a 
deep  groove  or  channel ;  and  into  this  channel  the  cloth  is 
received  and  conducted  under  three  small  cylinders  c,  c,  c^, 
in  succession;  which,  by  their  pressure,  effect  the  fulling  of 
the  cloth  laterally.  The  shafts  of  these  cylinders  turn  in 
bearings  a^,  on  either  side  of  the  machine ;  the  bearings  are 
formed  in  racks  a,  the  lower  end  of  which  shde  in  guides, 
fixed  upon  the  outside  of  the  casing,  b,  b,  are  toothed  sec« 
tors,  gearing  with  the  racks  a,  a;  and  b^,  are  levers,  fixed  to 
their  respective  axes,  and  fitted  with  moveable  weights,  for 
the  purpose  of  regulating  the  pressure  of  the  small  cylinders 
upon  the  large  one. 

In  order  to  sustain  and  guide  the  upper  ends  of  the  racks 
a,  a,  small  grooved  rollers  are  furnished,  as  shewn  at  fig.  1. 
Upon  the  shaft  of  the  cylinder  c^,  is  fixed  a  small  wheel  c, 
which  is  driven  by  the  wheel  p,  and  thus  insures  the  motion 
of  the  cylinder  c^,  in  its  action  upon  the  cloth,  which,  at  this 
part,  experiences  a  greater  resistance,  owing  to  the  effect  of 
the  fulling  longitudinally,  d,  is  a  shoe-piece,  so  formed  that 
the  cloth  cannot  get  between  it  and  the  cylinder;  its  upper 
end  (shewn  by  dots  in  fig.  2,)  detaches  the  cloth  from  the 
surface  of  the  large  cylinder,  and  throws  it  into  the  trough, 
in  which  it  is  fulled  longitudinally,  e,  is  an  upper  shoe, 
which  serves  the  same  purpose  with  regard  to  the  cylinder  c*, 
as  the  lower  shoe  with  respect  to  the  cylinder  a  ;  this  shoe  e, 
is,  by  means  of  a  cross-piece,  attached  to  arms  c*,  fitted  with 
plummer-blocks,  which  turn  upon  the  shaft  of  the  cylinder 
c^,  and  thus  connect  the  cylinder  with  the  shoe,  in  such  a 
manner  that  whatever  motion  the  cylinder  may  receive,  the 
shoe  win  still  remain  in  contact  with  it.  The  form  and 
action  of  these  shoes  may  be  best  understood  by  reference  to 
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fig.  4^  which  exhibits  a  modification  of  the  expanding  trough 
or  channel,  f^  fig.  i,  is  one  of  two  grooved  plates  or  boardsi 
forming  the  sides  of  the  expanding  trough ;  these  plates  are  at- 
tached to  the  cheek-pieces/ which  turn  upon  pivots  in  the  arms 
g,  of  the  bell-crank  levers  a ;  and  the  inner  end/*,  of  the  side-» 
plates  is  retained  by  iron  rods  x,  fig.  3,  attached  by  a  screw 
to  the  side  of  the  machine.  To  the  arms  g,  of  the  bell-crank 
levers  o,  are  fastened  the  bars  A,  to  which  the  weighted  oordj 
passing  over  a  pulleyi  is  attached ;  and  which,  acting  upon 
the  bell-crank  levers,  tends  to  close  the  sides  of  the  expanding 
trough,  and  thus  compresses  the  cloth  in  the  trough  with 
a  force  proportioned  to  the  weight  attached  to  the  cord,  k,  is 
a  board,  having  a  slot  I,  in  it,  through  which  the  cloth,  coming 
from  the  cistern  or  lower  part  of  the  machine,  is  drawn,  and 
is  thereby  gathered  up.  From  thence  the  eloth  passes  through 
the  rectangular  tube  l,  which  enables  it  to  enter  the  trough 
or  channel  in  the  large  cylinder  a,  more  readily.  The  longi- 
tudinal aperture  of  the  tube  l,  being  placed  so  that  its  width 
shall  cross  the  breadth  of  the  slot  /,  in  the  board  k,  the  cloth 
f,  in  its  passage  from  k,  to  l,  is  pressed  in  difierent  directions, 
and  the  disposition  of  its  folds  is  thereby  changed  at  each 
revolution,  v,  is  a  roller,  which  supports  the  cloth,  at  the 
proper  angle,  in  its  passage  from  k,  to  l. 

In  figs.  3.  and  4,  is  shewn  a  difierent  mode  of  constructing 
the  sides  of  the  expanding  trough,  in  lieu  of  the  grooved 
planks  F ;  the  sides  are  composed  of  two  cast-iron  plates  h,  h, 
in  each  of  which  is  inserted  a  row  of  small  grooved  vertical 
cylinders  J ;  these  cylinders  are  so  arranged  that  the  pro- 
jection of  the  cylinders  in  one  row  faces  the  recess  formed  by 
the  contact  of  two  cylinders  in  the  opposite  row. 

Figs.  5,  6,  7,  and  8,  represent  various  modifications  of 
apparatus  for  fulling  cloths  by  percussion.  In  all  these  figures 
the  doth  is  delivered  by  the  rollers  k,  n,  into  a  trough  o, 
whence  it  passes  to  a  table  r,  where  it  is  submitted  to  the 
action  of  the  beaters  f.  The  cylinders  n,  n,  may  be  con- 
sidered as  substitutes  for  the  large  cyUnder  a,  and  the  small 
cyUndera  c,  c,  in  the  machine  above  described ;  they  may  be 
made  much  wider,  and  without  flanges ;  their  use  may  liko- 
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wise  be  limited  to  simply  drawing  forward  the  cloth.  Th6 
lower  cylinder  is  driven  in  the  same  manner  as  the  cylinder  a. 
The  bottom  of  the  trough  o,  is  fixed,  but  the  top  is  hinged, 
and  is  kept  down  by  a  weight  attached  thereto,  as  in  figs.  5, 7, 
and  8,  or  by  a  spring,  as  in  fig.  6 ;  thus  opposing  the  free 
exit  of  the  cloth  from  between  the  cylinders  n,  n,  whereby 
the  cloth  is  fulled  lengthwise.  The  beaters  p,  may  be  made 
of  various  forms,  and  put  in  motion  by  various  means ;  thus^ 
in  figs.  5,  and  6,  the  beaters  are  of  a  cylindrical  form,  and 
each  has  a  motion  around  its  own  axis  in  addition  to  its  mo- 
tion around  the  common  centre  p.  In  fig.  7,  a  mallet  p,  is 
set  in  motion  by  a  cam  p ;  and  in  fig.  8,  the  mallet  p,  is 
moved  by  an  excentric  or  crank  p  j  the  force  of  the  blow  may 
be  regulated  by  suspending  the  table  r,  from  a  hinge,  and 
giving  it  an  upward  pressure  by  a  weight,  as  shewn  in  the 
figm*es  5,  6,  and  8  :  or  the  table  may  be  a  fixture,  and  the 
force  of  the  blow  regulated  by  weights,  placed  upon  the  beater, 
as  in  fig.  7. 

In  fig.  9,  is  shewn  another  arrangement  for  fulling  the 
cloth  in  the  direction  of  its  breadth.  A  portion  «,  s,  of  the 
top  and  bottom  of  the  trough  turns  upon  hinge-joints,  form- 
ing clap-boards,  and  is  connected  to  the  rods  /,  /;  by  the 
motion  of  which  rods,  the  pieces  *,  *,  are  made  alternately  to 
Recede  from  and  to  approach  each  other  violently ;  efifeeting 
by  the  shock  a  part  of  the  fulling  breadthwise,  as  is  done  by 
the  cylinders  before  described.  Fulling  longitudinally  is 
effected  in  this  expanding  channel  as  in  the  others.  With 
a  view  to  avoid,  on  the  one  hand,  the  evils  caused  by  rust  or 
oxidation  when  metal  is  employed  in  the  construction  of  some 
parts  of  the  machine,  or,  on  the  other  hand,  those  caused 
by  alternate  expansion  and  contraction  when  wood  is  so  em- 
ployed, the  patentee  prefers  constructing  portions  of  the 
machinery  (more  especially  the  troughs  and  cylinders)  of 
stone,  or  such  earthy  materials  as  are  susceptible  of  polish, 
such  as  granite,  marble,  glass,  porcelain,  or  earthenware* 

The  operation  of  the  machinery  is  as  follows : — The  clotb 
is  first  passed  through  the  fixed  channels,  next  between  the 
cylinders,  and  then  through  the  expanding  trough;   after 
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which  the  two  ends  are  sewed  together.  Upon  setting  the 
machine  in  motion^  the  cloth^  lying  in  the  cistern  or  bottom 
of  the  apparatus^  is  gathered  up  by  the  first  fixed  channel ; 
whence,  passing  over  the  guide-roller,  it  enters  the  second 
fixed  channel,  the  aperture  of  which,  as  before  explained,  is 
placed  in  a  different  position  from  that  in  the  first,  whereby 
not  only  is  the  cloth  arranged,  so  as  to  place  itself,  with  more 
facility,  between  the  rollers,  but  at  each  time  that  the  same 
portion  of  cloth,  in  its  successive  revolutions,  passes  through 
these  channels,  the  position  of  its  folds  becomes  changed. 
From  the  second  fixed  channel  the  cloth  passes  into  the  chan- 
nel or  groove  of  the  large  cylinder,  which,  in  its  revolution, 
draws  forward  the  cloth,  which,  passing  between  the  large 
cylinder  and  the  smaller  ones  placed  over  it,  is  fulled  in  the 
direction  of  its  breadth,  more  or  less,  according  to  the  pres- 
sure thrown  upon  the  small  cylinders  by  the  weighted  levers. 

The  third  or  last  of  the  small  cylinders  (which,  as  before 
explained,  is  driven  by  a  toothed  wheel,  in  order  to  insure  its 
action),  accumulates  the  cloth,  in  the  expansive  trough,  until 
the  increase  causes  the  two  sides  to  recede  slightly,  and  thus 
partially,  and  at  intervals,  to  allow  the  cloth  to  pass  through. 
In  its  passage  through  the  expanding  trough  the  cloth, 
heaped  up  and  folded  back  upon  itself,  becomes  fulled  length- 
wise. In  the  case  of  the  sides  of  the  expanding  trough  being 
formed  of  small  cylinders,  as  shewn  in  figs.  3,  and  4,  in  lieu 
of  the  grooved  plates,  shewn  in  the  first  arrangement,  the 
fulling  is  more  rapidly  and  thoroughly  effected,  as,  instead  of 
one  continued  squeeze,  each  cylinder  in  succession,  from  their 
being  placed  in  ^'  quincunx,^^  gives  the  cloth  a  squeeze. 

In  fulling  by  percussion,  jointly  with  pressure,  the  beaters, 
contrary  to  the  action  of  the  common  beaters,  full  the  cloth, 
in  successive  portions,  as  it  comes  under  their  action,  the 
force  of  which  can  also  be  regulated,  either  by  weights  placed 
upon  the  beaters,  or  by  the  degree  of  resistance  given  to  the 
tables,  according  to  the  mode  of  construction  employed. 

Lastly,  in  fulling  by  the  cylinders  and  clap-boards,  the 
fulling,  in  each  direction,  is  effected  by  successive  violent 
approaches  of  the  clap-boards,  and  the  heaping  and  doubling 
up  of  the  cloth  between  them,  by  the  action  of  the  cylinders. 
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The  patentee  claims.  First, — ^the  general  constraction  and 
combination  of  the  parts  in  the  several  arrangements  herein- 
before described.  Secondly,— for  the  purpose  of  fulling  cloth 
in  the  direction  of  its  breadth,  the  employment  of  a  cylinder, 
having  a  channel  or  groove  formed  in  its  periphery,  into 
which  the  cloth  is  received,  and  in  which  it  is  subjected  to 
the  pressure  of  any  number  of  cyhnders  or  rollers.  Thirdly, 
•'-^he  employment  of  racks  and  pinims,  to  preaenre  the 
parallelism  of  the  pressing-rollers  of  falling  machinery. 
Fourthly,-^or  the  purpose  of  fulling  cloth  in  the  direction 
i£  its  length,  the  employment  of  a  trough,  the  sides  of  which 
are  moveable  in  a  lateral  direction  $  he  also  claims  the  giving 
to  the  top  and  bottom  of  the  trough,  in  which  the  cloth  is 
fulled  in  the  durection  of  its  length,  the  form  shewn  in  figs. 
2,  and  4,  fw  the  purpose  of  more  readily  detaching  the  doth 
from  the  cylind^s,  whether  the  sides  of  such  trough  be 
moveable  or  not.  Fifthly, — ^the  fulling  of  cloth  by  the  effect 
of  pressure  and  percussion  conjointly,  by  any  of  the  methods 
hereinbefore  described.  Sixthly, — the  constructing  of  such 
of  the  moving  parts  of  the  machine,  as  the  cloth  comes  in 
contact  with,  of  stone,  glass,  earthenware,  or  such  similar 
substances  as  are  not  liable  to  corrode,  are  susceptible  of 
poUsh,  and  are  insoluble  in  water. — [Inrolled  in  the  Inrol- 
ment  Office,  March,  1842.] 


To  William  Ebward  Newton,  of  the  Office  for  Patents, 
66,  Chancery-lane,  in  the  county  of  Middlesex,  civil  engi^ 
neer,for  an  invention  of  certain  improvements  in  the  con- 
struction and  arrangement  of  axles  and  awletrees  for 
carriages,  carts,  and  other  vehicles  used  on  rail  or  other 
roads, — being  a  commumeation. — [Sealed  8th  December, 
1842.] 

This  invention,  which  was  communicated  to  the  patentee  by 
a  foreigner  residing  abroad,  consists  in  certain  improvements 
applicable  to  the  axletrees  of  carriages,  whereby  the  friction 
is  considerably  reduced,  and  the  carriage  enabled  to  run 
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niieh  easier  upon  the  road,  and  with  a  lighter  draft  to  the 
horses. 

He  figures  in  Plate  V.^  represent  different  views  of  the 
improvements.  Fig.  1^  is  a  side  elevation  of  the  apparatus, 
taken  fiom  the  inner  or  carriage  side  of  the  wheel ;  fig.  2,  a 
section,  taken  vertically  in  the  line  c,  d,  of  fig.  8,  whidi  is 
another  seeiioaal  view,  taken  in  the  line  a,  b,  of  fig.  1. 

In  these  improvanents  two  metal  rollers  g,  g,  of  the  same 
or  different  diameters,  and  the  wrought-iron  axles  of  whidi 
are  placed  horicontally,  or  slightly  inclined,  rest  (at  the  lower 
opening  that  is  made  between  them)  upon  the  turned  part  h, 
of  the  axletree,  which  is  greater  in  diameter  than  the  part  i, 
of  the  axletree.  These  rollers  are  made  of  suck  a  length  or 
In^adth  that  they  will  not  oscillate  or  rode.  The  axles  of  the 
rollers  are  supported  against  brass  or  bronse  bearings  j,  jr, 
fig.  1,  formed  in  the  part  k,  fig.  8,  of  a  cast-iron  box  l,  fixed 
by  means  of  four  bolts  o,  o,  (or  in  any  other  manner,)  to  the 
mider  side  of  the  shaft  E,  which,  at  this  part,  is  made  of  a 
auitable  substance  and  strength,  either  by  forming  it  from 
one  single  piece,  or  by  adding  two  cheeks  p,  p,  and  fastening 
them  by  means  of  transverse  bolts,  as  seen  in  fig.  8.  Another 
bearing  q,  partially  surrounds,  at  its  under  side,  (but  without 
any  sensible  friction,)  the  turned  part  h,  of  the  axletree,  and 
is  supported  by  a  bridle-piece  r,  b,  which  is  bolted  to  the 
under  part  of  the  cast-iron  box  l,  l.  This  arrangement  is 
adopted  in  order  to  keep  the  axletree  in  its  proper  place, 
under  the  rollers  g,  o,  and  prevent  it  from  being  disturbed 
by  shocks  or  other  causes,  which  might  tend  to  disarrange 
it.  If  thought  necessary,  the  bridle-piece  may  be  made  less 
curved  and  stronger  than  it  is  represented  to  be  in  the  draw- 
ing, and  the  bearing  q,  may  be  made  hollow,  so  as  to  answer 
the  purpose  of  a  grease-box,  (in  the  manner  they  are  employed 
upon  railways,)  by  means  of  a  small  cyhnder  of  cork  or  deal, 
fi^oating  upon  some  oil,  which  is  poiu^d  into  the  said  hollow. 
The  bearing  is,  however,  maintained  in  contact  with  the  axle- 
tree,  which,  as  well  as  the  two  rollers,  are,  by  this  means, 
kept  properly  lubricated. 

The  whole  of  the  apparatus  is  covered  or  surrounded  with 
a  box  or  case  of  tlun  sheet-iron,  as  shewn  by  the  dotted  lines 
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in  the  elevation,  fig.  1.  This  box  or  case  is  ahewn  in  eleva- 
tion at  fig.  4.  It  is  attached  or  fastened  to  the  shaft,  or  to 
the  cast-iron  box  l,  by  screws,  and  serves  as  a  protection 
Arom  mud  and  dust;  and  also  as  a  reservoir  for  an  oil-bath, 
in  case  the  hollow  bearing  q,  above  mentioned,  is  not  em* 
ployed  as  a  grease-box* 

Another  sheet-iron  covering  v,  is  also  used  for  a  similar 
purpose,  and  protects  the  nave  of  the  wheel.  It  is  also  at- 
tached  to  the  shaft  by  wood  screws.  Two  little  channds  s,  s, 
either  connected  to  or  formed  on  the  cast-iron  casing,  and 
covered  with  a  small  piece  of  leather,  or  closed  by  means  of  a 
plug,  are  placed  on  each  side  of  the  apparatus,  in  such  a 
manner  as  to  allow  the  axles  of  the  rollers  to  be  lubricated 
without  removing  the  sheet-iron  box  or  case.  The  two  little 
bars  T,  T,  are  for  the  purpose  of  supporting  the  two  rollers  in 
their  proper  places,  if  from  any  cause  whatever  it  should  be 
found  necessary  to  remove  the  axletree,  for  a  short  time,  from 
the  rest  of  the  apparatus.  The  wheels  of  the  carriage  are 
moveable  round  the  axletree  when  the  carriage  is  employed 
for  common  roads,  but  fixed  when  used  on  railways. 

These  improvements  are  stated  to  present  the  following 
advantages : — Ist.  A  very  great  diminution  of  the  friction, 
and  from  that,  of  course,  lighter  draft,  as  has  been  proved  by 
experience.  2nd.  By  this  reduction  of  friction  the  propor- 
tions of  the  axle  r,  f,  (fig.  3,)  may  be  increased ;  whereas,  if 
fixed  or  revolving  axletrees  were  mounted  in  ordinary  bearings, 
their  proportions  could  not  exceed  certain  limits,  without  an 
increase  of  the  diameter  of  the  axle,  which  necessarily  causes 
a  proportional  increase  of  resistance  from  friction.  By  this 
reduction  of  friction,  the  chances  of  rupture  or  breakage  are 
evidently  diminished.  3rd.  Another  cause  of  the  diminution 
of  the  cJiances  of  breaking,  is  the  impossibility  of  the  axles 
getting  overheated,  as  the  transforming  of  the  rubbing  fric- 
tion of  ordinary  axles  into  a  rolling  motion  will  never  allow 
them  to  get  heated  to  such  a  point  as  to  give  them  a  ten- 
dency to  either  break  or  t^dst.  4th.  The  impossibility  of 
the  oil  becoming  a  thick,  viscous,  and  sticky  grease,  as  the 
axle  can  never,  as  above  mentioned,  become  so  heated  as  to 
act  upon  it,  and  thereby  render  it,  in  a  short  time,  useless. 
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6th.  A  regular  and  very  sligbt  wear  of  the  axletree^  which 
cannot  be  attained  with  the  ordinary  fixed  axletrees^  where 
the  rubbing  friction  acts  only  on  the  under  part,  which  there* 
by  becomes  worn  away  before  the  other  part.  6th.  By  the 
axletree  revolving  with  the  wheel  it  will  not  be  found  neces* 
sary  generally  to  allow  the  axle  any  play  in  the  box,  which  is 
generally  done  to  allow  of  the  introduction  of  hog's  lard  or 
other  substance,  and  which  play  greatly  increases  the  wear  of 
the  box  and  axle.  The  sudden  and  frequent  shocks  and 
oscillations  of  the  wheel,  to  which  ordinary  vehicles  are  sub« 
jcct,  and  which  act  vjery  disadvantageously  on  them,  are 
hereby  prevented.  7th.  Upon  level  roads,  by  means  of  this 
system  of  rollers,  a  superabundance  of  power  is  obtained,  a 
portion  of  which  may  be  usefully  employed  for  ascending 
inclines.  It  will  be  sufficient  for  this  to  diminish  the  height 
of  the  wheels,  which,  as  is  well  known,  always  throw  back 
the  centre  of  gravity  of  the  load  behind  the  point  of  support 
npon  the  ground,  according  as  their  diameter  is  greater  or 
less,  and  thereby  require  a  greater  power  of  traction. 

These  improvements  may  be  appUed  to  all  descriptions  of 
vehicles,  so  as  to  allow  of  an  increase  of  load,  or  to  admit  of 
a  decrease  in  the  amount  of  power  required  to  move  the  same. 

The  patentee  claims  the  employment  or  application  <tf 
rollers  to  the  axles  or  axletrees  of  carriages,  in  the  manner 
and  for  the  purposes  above  described. —  [InroUed  in  the  Rolls 
Chapel  Office,  June,  1843.] 


To  Alfred  Brewer^  of  ^trrey-place,  in  the  county  of 
Surrey,  trire  weaver  and  felt  manufacturer ,  for  improve- 
ments in  machinery  for  mofmfacturing  paper, — hnr^  a 
communication. — [Sealed  11th  February,  1848.] 

This  invention  may  be  divided  into  three  parts  : — The  first 
relates  to  machinery  for  supplying  pulp  to  the  working  vats 
of  paper  machines,  or  to  the  vats  where  paper  is  made  by 
manual  labour ;  the  second  relates  to  machinery  for  supply^ 
ing  water  to  those  vats,  for  the  purpose  of  diluting  the  pulp ; 
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and  the  third  part  to  apparatus  for  arresting  the  pulp  con- 
tained in  the  waste  water^  resulting  from  the  varioos  pro- 
cesses which  the  rags,  be.,  undergo^  in  their  being  manufac- 
tured into  paper. 

The  apparatus  for  supplying  pulp  to  the  paper-madiine  is 
termed  the  pulp-meter  or  r^ulator^  and  is  represented^  in 
section^  at  fig.  1,  in  Plate  lY.  It  consists  of  a  cylinder  a, 
connected  by  a  piped,  with  the  pulp-chest  e,  and  containing  a 
curved  piston  d;  the  hoUow  piston-rod  e,  has  a  ftcrew  formed 
upon  it,  fitting  into  a  corresponding  female  screw  in  the  top/ 
of  the  cylinder;  this  top  is  retttned  ixv  its  jriaoe  by  the  riag^, 
screwed  to  the  cylinder,  but  can  be  turned  rcmnd  by  ^ 
handles  A,  in  order  to  raise  or  lower  the  piston,  which  is  pre* 
vented  from  turning  by  a  small  pin,  projecting  from  it  into  a 
vertical  groove  a},  in  the  side  of  the  cylinder ;  i,j,  are  two 
rotary  valves,  worked  by  gearing  from  the  driving  shaft  of 
the  paper  machine;  and  A,  is  a  pipe  to  carry  off  the  air  whidi 
enters  the  apparatus. 

The  action  of  the  appamtus  is  as  follows,  supposing  the 
valves  i,j,  to  be  closed  at  the  commencement  of  the  tolera- 
tion : — ^The  valve  t,  is  first  opened,  and  the  pulp  passes  from 
the  pipe  6,  into  the  space  beneath  the  piston  d;  the  valve  t, 
is  then  closed,  as  shewn  by  the  dotted  lines  at  t^,  and  the 
valve  y,  being  opened,  (as  represented  by  the  dotted  lines  at 
y^,)  the  pulp  d^cends  into  the  working  vat :  the  valve  j,  is 
then  closed,  and  the  operation  proceeds  as  before.  The 
amount  of  pulp  discharged  from  the  meter,  each  time  the 
valve  y,  is  opened,  may  be  increased  or  lessened  by  raising  or 
lowering  the  piston ;  and  as  the  speed  of  the  paper-machine 
varies,  and,  consequently,  the  amount  of  paper  made  in  a 
given  time,  the  quantity  of  pulp  supplied  through  the  meter 
in  the  same  time  wiU  also  vary,  by  reason  of  the  connection 
of  the  valves  f,  and  j,  with  the  driving-shafl;  of  the  paper- 
machine,  and  the  paper  will  always  be  of  a  uniform  thickness. 
Instead  of  the  valves  t,  j,  cylindrical  plugs,  with  an  opening 
through  them,  may  be  used. 

When  the  meter  is  used  for  supplying  pulp  to  the  vats 
where  paper  is  made  by  hand,  in  moulds,  the  rate  at  which  it 
is  driven  is  regulated  according  to  the  speed  of  the  workman. 
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The  madiine  for  supplying  the  water  employed  for  diluting 
the  pulp  in  the  working  vat  (whitfa^  m  delivered  from  the 
pulp-ehest,  is  too  thick  for  ordinary  use)  is  similar^  in  every 
respect^  to  the  met^  above  described ;  and  the  advantages  to 
be  attaked  by  its  use  are/ that  the  water  will  be  supplied 
uniformly  from  time  to  time^  and  in  relative  proportionate 
quantities  to  the  pulp. 

The  patentee  claims^  under  the  first  and  sec<»d  parts  of 
l^is  invention^  the  general  combination  and  arrangement  of 
parts  constituting  a  meter  or  machine  for  supplying  pulp  or 
water^  in  the  manufacture  of  paper ;  motion  being  communi- 
cated to  the  valves  or  pierced  plugs  of  such  meter  from  the 
driving-shaft  of  the  paper-machine^  and  regulated  according 
to  tiie  rate  at  which  the  paper  is  made^  as  above  described. 

A  cylinder^  covered  with  fine  wire-gauze^  or  an  endless 
wii*e-cloth^  carried  by  rollers^  is  employed  for  arresting  the 
pulp  contained  in  the  waste  water  of  paper-mills.  f4g.  2, 
represents^  in  section^  the  wire-gauze  cylinder,  mounted  for 
this  purpose,  a,  is  the  cylinder,  which  is  preferred  to  be 
about  siicteen  inches  in  diameter,  and  eighteen  inches  wide ; 
a  number  of  metal  or  other  rods  extend  from  end  to  end,  and 
over  these  a  strong  wire  is  wound,  in  a  spiral  direction ;  the 
wire  is  then  covered  with  coarse  wire-gauze,  the  meshes  of 
which  are  about  fourteen  to  the  inch,  and  this  is  covered 
with  fine  wire-gauze,  of  from  seventy-five  to  eighty  meshes 
in  the  inch.  The  interior  of  the  cylinder  is  frurnidied  with 
scoops  b,  which  are  firmly  secured  thereto,  and  revolve  around 
a  fixed  tube  c,  employed  for  cairying  off  the  dear  water  that 
posses  through  the  periphery  of  the  cylinder.  <f,  is  a  rec* 
tangular  vessel,  divided  into  two  compartmaits  by  the  par- 
tition C'y  the  waste  water  is  admitted  into  the  first  compart- 
ment through  the  pipe/,  and  the  cylinder  a,  revolving  therein, 
collects  the  pulp  upon  its  periphery  of  wire-gauze,  from 
whence  it  is  removed  by  the  gathering-roller.^,  covered  with 
felt;  the  water  that  passes  through  the  wire-gauze  is  carried 
up  by  the  scoops  b,  and  discharged  through  the  opening  A, 
into  the  tube  c.  The  roller  g,  is  kept  in  contact  with  the 
cylinder  a,  by  springs;  and  when  the  pulp  has  accumulated 
upon  it,  to  the  thidcness  of  half  an  indi,  its  weight  will  cause 
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it  to  become  detached  from  the  roller,  and  fall  into  the  second 
compartment  of  the  vessel  d. 

The  cylinder  a,  may  be  used  without  the  scoops  b,  and 
tube  c;  the  clear  water,  in  that  case,  passing  away  through 
a  tube,  which  is  inserted  into  one  end  of  the  cylinder,  and 
acts  as  the  axis  of  that  end ;  or  the  waste  water  may  descend 
upon  the  cyUnder  from  a  spout,  and  the  clear  water  pass 
away  through  the  pipe  f. 

llie  mode  of  using  the  endless  wire-cloth  is  shewn  in  the 
section,  fig.  8.  f,  is  the  endless  cloth,  carried  by  the  two 
rollers  j\  j,  which  revolve  in  the  first  compartment  of  the 
vessel  d;  the  waste  water  is  delivered  upon  the  endless  wire- 
cloth  by  the  spout  k,  and  the  pulp  is  removed  therefrom  by 
the  roller  ff ;  the  clear  water  is  carried  away  by  the  pipe  /. 
To  prevent  the  pulp  from  overfiowing,  deckel  leathers  /,  are 
fastened  to  the  extreme  edges  of  the  wire-cloth. 

With  regard  to  the  last  part  of  this  invention,  the  patentee 
claims  the  construction  and  application  of  the  combined  ap- 
paratus of  the  revolving  surface  of  wire-web  and  gathering- 
droller,  for  the  purpose  of  collecting  and  saving  the  pulp 
hitherto  wasted  in  the  manufacture  of  paper. — [InroUed  in 
the  Inrolmeni  Ofilce,  Aufftist,  1843.] 


To  William  Midworth,  of  Mansfield,  in  the  county  qf 
Nottingham,  brass-founder,  for  certain  improvements  in 
the  construction  of  what  are  commonly  called  street  guard- 
plates  j  for  public  water-services,  and  in  the  mode  of  con- 
structing the  stop-valves,  stoppers,  or  stop-cocks,  used 
therein;  and  which  stop-valves,  stoppers,  or  stop-cocks, 
are  also  applicable  to  various  other  purposes,  where  the 
fUm  of  water,  or  other  liquids,  is  required  to  be  regulated 
or  suspended.     [Sealed  13th  July,  1843.] 

This  invention  consists.  Firstly, — ^in  a  new  construction  of 
street  guard-plate,  to  be  substituted  for  the  common  street 
guard-plates,  which  are  used  for  protecting  or  guarding  the 
terminations  of  water  service-pipes,  or  branches  of  such  pipes, 
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and  the  stop-cocks  thereof^  at  places  where  the  terminations 
of  those  pipes  rise  above  the  ground^  against  walls  or  posts. 
The  common  guard-plates  are  concave  shells^  or  hollowed 
plates  of  cast-iron,  which  are  fastened  against  the  walls  or 
posts,  and  enclose  the  terminations  of  the  water-pipes,  and 
part  of  their  stop-cocks;  but  the  improved  guard-plates  hav0 
a  passage  foi«med  through  them,  which  serves  as  a  continua- 
tion of  the  service-pipe ;  and  the  upper  part  of  the  guard- 
plate  is  furnished  with  a  stop-cock,  thereby  dispensing  with 
that  portion  of  the  service-pipe  which  ascended  above  the 
ground,  and  the  stop-cock  belonging  thereto. 

The  second  part  of  the  invention  consists  in  an  improved 
description  of  stop-cock,  stopper,  or  stop-valve,  to  be  xised 
with  the  new  guard-plates,  and  which  may  be  also  applied  to 
other  uses. 

In  Plate  IV.,  fig.  1,  is  a  front  view;  fig.  2,  a  vertical  sec- 
tion of  an  improved  guard-plate;  and  fig.  3,  a  perspective 
view  of  the  parts  composing  the  stop-cock,  a,  is  the  guard* 
plate,  made  in  the  form  of  a  semi-circular  column,  projecting 
from  the  flat  back  i,  which  is  secured  to  the  wall  or  post  by 
nails  or  spikes,  inserted  in  the  hole  c.  The  lower  part  of  the 
guard-plate  is  connected  with  the  service-pipe  or  branch,  by 
a  union  screw-joint  d ;  and  in  the  upper  part  is  a  chamber  e, 
furnished  with  a  spout  /  and  containing  the  stop-cock  or 
valve  for  regulating  the  flow  of  water  from  the  service-pipe 
and  passage  ff,  of  the  guard-plate  into  the  chamber  e,  and 
thence  through  the  spout  /.  The  stop-cock  consists  of  a 
hollow  screw-plug  A,  with  two  or  more  lateral  openings  in  it, 
working  in  a  screwed  socket  f,  in  the  lower  part  of  the  cham- 
ber  e;  the  screw-plug  A,  has  a  projecting  flange  y,  around  it, 
faced  with  leather,  which  is  pressed  closely  against  the  upper 
surface  of  the  socket  i,  when  the  plug  is  screwed  downwards, 
to  make  a  water-tight  joint.  The  cylindrical  spindle  k,  of 
the  plug,  extends  upwards  through  a  stuffing-box  in  the 
eover  /,  of  the  chamber  e,  and  terminates  in  a  square  end ; 
upon  this  a  key  w,  fits,  by  which  the  plug  is  turned,  for  the 
purpose  of  shutting  off  or  discharging  the  water. 

The  end  of  the  spindle  k,  may  be  made  of  any  other  shape, 
Vrith  a  key  to  correspond ;  and  the  screw-plug  and  spindle 
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may  be  placed  in  a  horizontal  instead  of  a  vertical  positioiiy 
if  preferred. — \InroUed  ia  the  Rolls  Chapel  Office j  January ^ 

1844.] 


To  Daniel  Williams,  of  Oxford,  slater,  for  certain  im- 
provements in  covering  ridges  and  hips  of  the  roofs  of 
bmldings.~[_Sealed  13th  June,  1842.] 

This  invention  relates  to  a  mode  of  covering  the  ridges 
and  hips  of  roofs  with  slate,  and  the  manner  in  which  it  is 
effected  will  be  seen  by  reference  to  the  drawings,  in  Plate 
v.,  where  fig.  1^  represents  an  end  view  of  a  block  of  slate, 
which  the  patentee  divides  into  four  parts  in  the  following 
manner : — ^Two  incUned  saw  cuts  are  made  from  a,  to  b,  and 
two  other  saw  cuts  from  c,to  d;  then,  by  means  of  a  splitting 
chisel,  the  block  of  slate  is  caused  to  split  in  the  lines  e,f  g, 
which  will  produce  the  four  parts  a,  b,  and  a,  b;  and  the  ki^ 
ends  of  those  parts  b,  b,  for  covering  the  ridges  or  hips  oi  a 
roof,  are  shaped  off  in  the  manner  shewn  by  dots  at  b^  ;  but 
such  rounding  or  shaping  is  net  absolutely  necessary;  the 
size  of  the  slates  a,  b,  and  a,  b,  may  be  varied,  and  ihe  in- 
clined cuts  a,  b,  a,  b,  should  corr^pond  with  the  angular  in* 
chnation  of  the  roof.  The  parts  a,  b,  combine  togedier  ia 
forming  a  portion  of  the  covering  of  a  ridge  or  hip  of  a  roof^ 
the  part  a,  coming  under  the  part  b,  at  b^,  as  is  shewn. 

Fig.  2,  shews  a  side  view  of  part  of  the  covering  of  a  ridge 
or  hip  of  a  roof  where  the  parts  b,  overlap  each  other  in 
forming  a  joint,  they  being  cut  away  for  that  purpose,  as  is 
shewn,  and  in  like  manner  the  parts  a,  overlap ;  but  such 
overlapping  of  the  parts  a,  b,  may  be  dispensed  with,  and 
only  butt  joints  used,  as  shewn  at  fig.  8.  In  both  cases^ 
however,  the  patentee  prefers  that  pins  h,  h,  $iiou\d  be  used, 
as  shewn,  which  enter  into  holes  drilled  in  the  end  of  the 
parts  B^  Fig.  4,  shews  an  end  view  of  the  two  parts  a,  b, 
in  the  position  they  are  fixed  with  respect  to  each  other,  when 
on  a  ridge  or  hip  of  a  roof.  Fig.  6,  represents  the  parts  a, 
when  a  butt  joint  is  used ;  and  fig.  6,  the  same  parts  when  a 
lap  joint  is  used.     Fig.  7,  represents,  in  section,  part  of  a 
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roof,  vith  its  ridge  covered  by  slates,  formed  as  above  des- 
cribed ;  the  parts  a,  are  affixed  to  the  ridge  by  nails  or  screws, 
then  the  part  b,  at  the  parts  b^,  overiaps  the  upper  edge  of 
the  part  a,  in  this  manner  making  a  good  joint,  and  the 
parts  B,  are  affixed  to  the  roof  by  nails  or  screws. 

The  patentee  remarks,  that  although  he  has  described  a 
particnlar  manner  of  cutting  a  block  of  slate^  so  as  to  produce 
the  parts  a,  and  b^  with  the  least  waste,  yet  he  does  not 
oon&ie  himself  thereto ;  his  invention  consisting  of  forming 
slates  into  the  forms  a,  and  b,  whereby  the  part  b,  may 
eover  the  ridge  or  hip  of  a  roof,  as  above  described. — [/n* 
rotted  in  the  Inrolment  Office,  December,  1842.] 


To  Joseph  Dbbw,  tJie  younger,  of  Saint  Peter^s  Port,  in  the 
Island  of  Ouemsey,  cmfectianer,  for  his  invention  of  an 
improved  method  of  rolling  and  cutting  lozenges,  and  also 
of  cutting  gun-wads,  wtrfers,  and  other  similar  substances, 
by  means  of  a  certain  machine  designed  by  him,  and  con^ 
structed  of  divers  metals  and  wood. — [Sealed  6th  Sep- 
tember, 1841.] 

This  invention  ccmaists  in  the  adaptation  of  certain  machi- 
nery to  the  purposes  above  mentioned,  viz.,  the  formation  of 
loienges  and  other  similarly  shaped  things,  as  wafers,  gun- 
wads,  and  some  other  articles  of  the  Uke  forms. 

In  Plate  Y.^  fig.  1,  is  a  sectional  elevation,  taken  longitudi- 
nally throng  about  the  middle  of  the  machine,  and  fig.  2,  is 
a  horiiontal  view  of  the  same,  as  it  woidd  appear  firom  above. 
Upon  a  suitable  firame  and  standards  is  placed  an  inclined  plane 
a,  a,  a,  which  is  preferred  to  be  of  plate  bi-ass,  for  the  purpose 
of  receiving  and  conducting  the  plastic  material  of  which  the 
losenges  are  to  be  formed,  whilst  that  material  is  undergoing 
the  operation  <tf  being  rolled  into  a  flat  sheet.  Three,  or  it 
may  be  more,  pairs  of  rollers  b,  b,  c,  c,  and  d,  d,  intercept 
this  inclined  plane,  between  which  several  pairs  of  rollers  the 
plastic  material  is  intended  to  pass,  and  by  which  it  is  spread 
out  flat,  and  formed  into  a  sheet  of  any  required  thickness. 
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When  the  material  to  be  operated  upon  is  of  a  tough  nature, 
a  pair  of  fluted  rollers  may  be  used  with  advantage^  to  form 
a  more  compact  amalgamation^  previous  to  its  passing  through 
the  other  rollers^  in  which  case  they  are  to  be  placed  at  the 
upper  part  of  the  inclined  plane^  before  the  other  rollers. 
These  rollers  b,  b,  c,  c,  and  d,  d,  are  severally  coupled  to- 
gether by  corresponding  toothed  pinions  b*,  c*,  and  d*,  fixed 
on  the  ends  of  their  axles^  as  seen  in  fig.  2,  by  which  thejr 
are  made  to  torn  simultaneously  in  opposite  directions.  At 
the  reverse  ends  of  the  axles  of  the  lower  rollers  b,  c,  and  d, 
bevil  pinions  are  affixed^  which  severally  take  into  similar 
bevil  pinions>  on  a  lateral  shaft  e,  e,  mounted  in  bracket 
bearings  at  the  side  of  the  frame.  On  the  outer  end  of  the 
lower  roller  b,  a  fly-wheel  f^  is  affixed^  and  also  a  winch  or 
handle,  or  it  might  be  a  pulley,  with  a  strap,  by  means  of 
which  this  part  of  the  machinery  is  to  be  actuated. 

The  method  of  working  the  improved  apparatus  is  as  fol- 
lows : — ^A  suitable  quantity  of  the  material,  properly  mixed 
for  making  lossenges  of  any  required  kind,  is  to  be  weighed 
out  (say  a  sufficient  weight  to  cover,  when  rolled,  the  whole 
of  the  cutters).  Tliat  quantity  of  material  is  to  be  placed  in 
a  lump  at  the  upper  part  of  the  inclined  plane  a. 

Rotary  motion  being  then  given  to  the  rollers,  through  the 
winch  and  wheel,  or  pulley  f,  the  plastic  mat^ial  will  be 
drawn  through  between  the  first  pair  of  rollers  b,  6,  and  in 
so  passing  will  be  spread  out  and  regulated  in  its  thickness. 
Sliding  down  the  inclined  plane  a,  the  material  will  then,  in 
like  manner,  pass  between  the  second  pair  of  rollers  c,  c,  by 
which  it  will  be  further  spread  out,  and  rendered  into  a 
thinner  sheet ;  and  sliding  onward  upon  the  incHned  plane  a, 
it  will  lastly  proceed  between  the  third  pair  of  rdlers  d,  d,  by 
which  it  will  be  spread  out  to  its  ultimate  required  thickness, 
and  extended  dimensions,  into  a  sheet  capable  of  being  pierced 
or  cut  into  the  required  number  of  lozenges,  or  other  articles, 
by  an  apparatus  about  to  be  described.  It  may,  however,  be 
necessary  to  guard  against  the  material  (which  will  generally 
be  of  a  sticky  nature,)  adhering  to  the  surfaces  of  the  rollers. 
For  this  purpose  each  roller  is  furnished  with  a  scraper,  at- 
tached to  a  weighted  lever  ff,  ff,  and  h,  A,  by  which  the 
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scrapers  are  made  to  act  against  the  periphery  of  the  rollers^ 
and  the  sheet  of  plastic  material  is  thereby  enabled  to  slide 
fireely  down  to  the  bottom  of  the  inclined  plane,  where  it  is 
received  on  the  npper  surfaces  of  the  cutters  and  table,  or 
on  to  a  board  or  plate,  and  afterwards  put  on  to  the  cutters. 

The  cutting  apparatus  is  shewn  detached,  in  a  horizontal 
▼lew,  at  fig.  3,  and  in  transverse  elevation  at  fig.  4,  looking 
toward'  the  left  of  the  preceding  figures.  It  consists  of  a 
series  of  circular  tubes  f,  f,  i,  inserted  into  a  horizontal  plate 
or  table  k,  k.  These  tubes,  i,  are  made  in  the  forms  of 
firustnms  of  cones,  having  sharp  cutting  edges  at  their  upper 
ends,  as  shewn  in  the  detached  view  and  section,  drawn  on  an 
enlarged  scale,  at  fig.  5.  They  are  not,  however,  necessarily 
circular,  but  may  be  of  any  other  shape  suited  to  the  form  of 
lozenge  or  other  article  reqmred  to  be  cut  out  of  a  sheet  of 
material  placed  upon  their  upper  edges. 

The  table  k,  with  its  cutters  i,  i,  is  mounted  on  a  frame 
or  carriage  /,  /,  which  is  made  to  sUde  upon  the  upper  edges 
of  two  horizontal  bars  m,  m,  forming  parts  of  the  standards 
of  the  cutting  apparatus.  A  horizontal  rack  bar  n,  is  attached 
by  a  joint  to  the  frame  /,  and  by  means  of  a  winch  and  pinion 
Pf  taking  into  the  rack  n,  the  carriage,  with  the  table  and 
cutters,  is  moved  to  and  fro  upon  the  horizontal  bars. 

Before  e3q)laining  the  manner  of  cutting  the  lozenges,  it 
will  be  necessary  to  describe  more  particularly  the  construc- 
tion of  the  cutting  apparatus,  and  its  appendages,  which  in 
some  respects  resemble  parts  of  a  printing  machine.  At  the 
side  of  the  table  there  is,  connected  by  hinge  joints,  a  plate 
9,  seen  thrown  back  in  figs.  8,  and  4,  which  is  perforated 
with  holes  corresponding  to  the  positions  of  the  circular 
cutters  fixed  in  the  table,  and  may  be  called  a  fiisket.  The 
plate  g,  when  folded  down  upon  the  table,  Ues  fiat,  the  cutters 
t,  i,  protruding  through  it,  as  seen  in  fig.  1,  and  over  this  the 
sheet  of  material  to  be  cut  into  lozenges  is  placed.  A  tympan 
firame,  r,  having  a  leathern  back,  also  connected  to  the  table 
by  hinge  joints,  folds  down  upon  the  sheet  of  material,  the 
leather  covering  the  material,  and  keeping  it  from  shifting,  as 
the  carriage  and  its  appendages  move  along  the  horizontal 
bars. 
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.  The  plastic  material  spread  out  apon  the  lower  part  of  the 
inclined  plane  a,  sUdes  down  the  plane^  as  at  jzr,  in  figs  1,  and 
2,  and  comes  on  to  the  top  of  the  firisket  plate  q,  and  cutters 
i,  i,  the  carriage  being  moved  forward  at  the  same  time^  in 
order  that  the  sheet  of  material  may  be  extended  smoothly- 
over  the  top  edges  of  the  cutting  tubes.  The  tympan  r,  is 
then  folded  down  upon  the  sheet  of  material,  and  the  carriage 
moved  onward  by  means  of  the  pinion  and  rack. 

In  the  progress  of  the  carriage,  the  table  with  the  material 
is  passed  under  a  heavy  pressing  roller  s,  which  is  suspended 
by  its  pivots,  or  the  ends  of  its  axle,  turning  in  standards  t,  t, 
affixed  to  the  horizontal  bars  m,  $n.  The  weight  of  this 
roller,  as  the  table  passes  under  it,  presses  the  plastic  material 
into  the  orifices  of  the  cutting  tubes  t,  i,  by  which  the  discs 
or  losenges  are  pierced  out  of  the  sheet,  and,  falling  through 
the  tubes,  deposit  themselves  upon  a  board  ti,  below,  sUdden 
into  the  carriage,  under  the  table;  and  when  the  lozenges 
have  been  so  deposited,  the  board  containing  them  is  removed. 

The  weighted  roller  *,  is  now  to  be  raised  by  slightly  de- 
pressing the  balance-lever  v,  and  weight  to,  and  the  carriage 
is  brought  back  toward  the  inclined  plane  of  the  roller  frame, 
by  turning  the  pinion  p,  which  acta  upon  the  rack  bar  n,  as 
before  said. 

As  soon  as  the  carriage  has  repassed  the  pressing  roller, 
the  tympan  r,  is  to  be  raised,  and  then  the  frisket  plate  q, 
thrown  back;  by  which  the  surplus  material,  or  portion  of  the 
sheet  not  cut  into  lozenges,  will  be  removed  from  the  cutters 
and  table,  and  let  fall  into  a  refuse  vessel,  to  be  afterwards 
worked  up  into  lozenges,  as  before  described. 

In  order  to  prevent  any  of  the  material  adhering  to  the 
tubes  or  circular  cutters  t,  i,  a  series  of  brushes  J?,  x,  are 
passed  upwards  through  the  tubes,  which  is  done  by  raising 
a  pendant  jointed  lever  y,  seen  in  fig.  4,  connected  to  the 
frame  that  the  stems  of  the  brushes  are  fixed  in,  as  shewn 
at  fig.  1. 

The  frisket  plate  9,  is  then  laid  down  fiat  upon  the  table  it, 
and  a  board  «,  introduced  beneath,  as  before,  and  the  carriage 
passed  into  the  situation  shewn  in  figs.  1,  and  2,  ready  to 
receive  a  fresh  sheet  of  the  material  from  the  inclined  plane 
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a,  of  the  rolling  and  spreading  apparatus ;  and  another  ope- 
ration  of  spreading  and  cutting  is  performed^  as  before  de« 
scribed. 

A  modification  of  a  part  of  this  invention^  designed  to 
punch  discs  or  other  forms  of  lozenges  from  a  sheet  or  thin 
pake  of  the  lozenge  material^  is  shewn  at  figs.  6^  7,  and  8, 
which  may  in  some  cases  be  employed^  instead  of  the  appa- 
ratus for  cutting  discs  or  other  forms  by  means  of  tubular 
cutters  passed  under  a  roller^  as  above  described.  Fig.  6^  is 
a  front  elevation  of  this  modified  apparatus ;  fig.  7,  a  side 
elevation;  and  fig.  8,  a  longitudinal  section  of  the  same^  taken 
in  the  direction  of  the  last  figure  near  the  middle  of  fig.  6. 
An  inclined  plane  a,  a,  may  form  a  continuation  of  the  plane 
a,  in  fig.  1,  or  constitute  a  portion  of  a  distinct  machine ; 
n,  D,  correspond  to  the  last  pair  of  rollers  d,  d,  in  the  former 
figures.  The  cake  of  material  z,  having  passed  between  the 
rollers  n^  d,  slides  down  the  plane  a^  and  then  passes  be- 
tween the  feeding  rollers  e,  e^  which  carry  it  forward  over  a 
perforated  plate  f  ;  and  when  the  shee  thas  been  so  brought 
over  the  holes  of  the  plate^  a  series  of  punches  g^  o,  are  made 
to  descend  and  punch  such  portions  of  the  sheet  or  thin  cake 
through  the  plate,  as  are  to  constitute  the  lozenges.  These 
punches  g,  are  fixed  into  a  horiisontal  bar  h,  which  slides  up 
and  down  between  lateral  guides  i,  i,  and  the  punches,  in 
their  ascent  and  descent,  are  guided  by  passing  through  cir- 
cular apertures  in  a  stationary  bar  K,  and  the  plate  l. 

The  punches  o,  and  bar  h,  are  supported  by  weighted 
cords  M,  Uy  attached  to  the  bar  h,  and  passed  over  pulleys,  as 
seen  in  fig.  6,  which  hold  up  the  punches  in  the  positions 
shewn;  but  when  the  sheet  or  cake  z,  has  been  brought 
on  to  the  plate  f,  the  punches  are  depressed,  by  turning  the 
axle  of  the  spur-wheel  n  ;  which  spur-wheel,  acting  upon  a 
tooth  in  the  back  of  a  guide  bar  o,  rising  from  the  horizontal 
bar  H,  depresses  that  bar^  and  forces  the  punches  o,  through 
the  dieet  or  cake  of  material,  and  through  the  perforated 
plate  f ;  by  which  means,  discs  or  other  formed  lozenges  are 
punched  out  of  the  sheet  or  cake,  and  deposited  upon  a  re- 
ceiving-board p,  placed  upon  a  ledge  below;  the  punches 
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being  immediately  raised  to  their  quiescent  position  by  the 
weighted  cords  m. 

Supposing  rotary  motion  to  have  been  given  to  the  lower 
roller  d,  by  the  means  before  described,  or  by  any  other  con- 
trivance, a  pulley  q,  on  the  shaft  of  that  roller,  may  carry  an 
endless  band  to  a  pulley  b,  on  the  shaft  of  the  spur-wheel  n, 
and  thereby  communicate  the  rotary  motion  simultaneously. 
This  shaft  has  also  a  tappet-wheel  s,  at  its  outer  end,  (seen 
in  fig.  7,)  which,  as  it  revolves,  acts  against  a  stud  or  roller 
in  the  lever  t,  and  lifts. that  lever  after  every  operation  of  the 
punches  g,  at  the  same  time  causing  a  rod  u,  to  raise  the 
arm  v,  to  which  a  spring  click  is  connected,  taking  into  the 
teeth  of  a  ratchet-wheel  w,  on  the  axle  of  the  lower  feeding* 
roller  e.  By  these  or  any  other  convenient  means  the  shaft 
of  the  spur-wheel  n,  and  tappet-wheel  s,  being  made  to  re- 
volve, after  every  operation  of  the  punches,  a  fresh  supply  of 
the  sheet  or  cake  of  material  is  brought  forward  on  the  pJate 
F,  ready  to  be  pierced,  as  described. 

When  the  material  to  be  cut  does  not  require  so  much 
pressure,  the  weights  may  be  dispensed  with,  and,  by  crossing 
the  band,  the  motion  of  the  wheel  will  be  reversed,  and,  by 
that  means,  the  punches  will  be  raised,  instead  of  depressed, 
and  their  own  weight,  in  falling,  will  be  sufficient  to  cut  the 
material. 

Having  explained  the  construction  and  mode  of  working 
the  improved  machine,  for  rolling  and  cutting  or  punching 
lozenges,  the  patentee  remarks,  that  this  machine  is  also 
applicable  to  the  rolling  and  cutting  of  biscuits,  the  size  of 
the  cutter  being  varied  according  to  the  article  required  ta 
be  produced;  and  the  cutting  portions  of  the  machine  are 
also  applicable  to  cutting  wafers,  by  placing  the  sheets  of 
wafer  upon  the  frisket-plate,  over  the  cutters  and  table,  and 
passing  the  carriage  under  the  pressing-roller,  as  in  cutting 
lozenges ;  and  sheets  of  materials,  such  as  paper,  card,  or  felt, 
and  other  substances,  may,  by  the  same  means,  be  cut  into 
discs  and  other  forms,  for  gun-wads,  tops  and  bottoms  of 
pill-boxes,  and  various  other  uses. — [Inrolled  in  the  Petty 
Bag  Office,  March,  1842.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 
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To  Adderley  Willcocks  Sleigh^  K.T.S.,  of  Manchester^ 
in  the  county  of  Lancaster,  Captain  in  Her  Most  Faithful 
Majesty^ s  Service,  for  his  invention  of  a  certain  method  or 
certain  methods  of  Meeting  and  forming  sheltered  floating 
harbours  of  safety,  by  the  employment  of  certain  buoyant 
sea  barriers,  applicable  tfiereto ;  and  which  said  improve* 
ments  are  also  applicable  to,  and  useful  for  the  formation 
of  breakwaters,  floating  bridges,  light-houses,  and  beacons f, 
the  protection  of  pierheads,  embankments,  and  for  other 
similar  purposes. — [Sealed  8th  February,  1842.] 

This  invention  consists  in  the  constniction  and  adaptation  of 
sloping  or  obliqne  platforms,  mounted  upon,  connected  to,  or 
sapported  by  floating  hollow  vessels  or  caissons,  by  which  the 
platforms  are  always  maintained  in  the  sloping  or  oblique 
positions,  and  are  enabled  to  rise  and  fall  with  the  tide. 
These  floating  vessels  and  sloping  platforms,  when  constructed, 
are  to  be  so  arranged,  as  to  form  sea  and  wind  barriers,  for 
sheltering  ships  and  other  vessels,  and  also  pier-heads,  bridges, 
and  other  structures,  requiring  such  shelter  from  the  ordinary 
destructive  effects  of  heavy  seas  and  gales  of  wind. 

In  Plate  VI.,  fig.  1,  represents  a  transverse  section  of  one 
of  the  floating  breakwaters,  a,  b,  c,  is  a  hollow  vessel,  con- 
structed of  ribs  of  timber,  strongly  planked  on  the  outside, 
and  made  perfectly  water-tight  and  buoyant ;  but  it  may  be 
made  of  sheet-iron,  or  other  suitable  material,  if  desired. 
This  caisson  is  of  a  peculiar  shape,  being  of  the  form  of  an 
oblong  longitudinal  wedge.  The  back  part  b,  b,  is  rounded 
like  the  side  of  a  vessel ;  the  bottom  c,  c,  is  made  perfectly 
flat ;  whilst  the  upper  surface  or  deck  a,  a,  rises  at  an  acute 
angle  from  the  extreme  edge  of  the  bottom,  forming  an  in- 
clined plane,  which  extends  longitudinally  the  whole  length 
of  the  structure.  Through  the  centre  of  this  caisson,  and 
along  its  whole  length,  extends  a  strong  timber  beam  or  keel 
d,  which  will  be  the  centre  of  the  caisson^s  floating  motion ; 
the  top,  bottom,  and  sides  of  the  caisson  are  supported  and 
strengthened  by  internal  stays  or  bracings,  an*anged  in  any 
suitable  and  convenient  manner,  for  the  purpose  of  giving 
stability  to  the  structure. 
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The  sloping  or  inclined  platform  e,  e,  e,  is  mounted  upon 
the  upper  surface  of  the  vessel,  and  firmly  secured  to  it  by 
wooden  or  iron  bracings  or  stays/,  f,  /;  and  strong  rings  g,  ff, 
are  attached,  for  mooring  it  securely  in  any  desired  place. 
The  lower  end  of  this  platform  will  be  immersed  in  the  water, 
and  its  face  or  inclined  plane  rise  therefrom  at  an  angle  of 
.  about  30®,  (in  imitation  of  the  slope  of  a  supposed  beach,)  to 
a  considerable  distance  beyond  the  top  of  the  caisson  or  ves- 
sel, thereby  offering  a  modified  resistance  to  the  violence  of 
the  winds  and  waves ;  by  which  means,  their  destructive  effects 
will  be  much  lessened,  and  the  water  behind  screened  or  shel- 
tered from  the  action  of  the  tempest. 

These  floating  breakwaters  may  be  made  of  any  dimensions ; 
and,  in  order  to  form  a  sea  and  wind-barrier,  or  harbour  of 
refuge,  a  suitable  number  may  be  moored  side  by  side,  either 
in  a  straight  or  curved  line,  as  may  be  required.  They  are 
to  be  connected  together  by  universal  ball-and-socket  joints, 
or  links  and  toggle-joints,  placed  at  the  ends  of  the  keel  or 
beam  rf,  by  which  they  will  be  allowed  to  roll  upon  their  cen- 
tres of  gravity,  or  yield  temporarily,  in  any  other  way,  ta 
the  violence  of  the  winds  or  waves. 

The  manner  of  arranging  these  sea-barriers  or  floating 
breakwaters  to  form  a  harbour  of  refuge,  is  shewn  at  fig.  2, 
where  they  are  shewn  connected  together,  in  the  manner 
above  stated,  and  are  moored  to  the  bottom  of  the  sea  by 
chains  or  cables,  attached  at  one  end  to  the  rings  ff,  ff,  ff,  of 
fig.  1,  and  at  the  other  end  to  anchors,  fixed  to  the  ground, 
under  the  water. 

In  place  of  the  peculiarly  shaped  caisson  or  floating  vessel, 
above  described,  the  slopmg  platform  or  inclined  plane  may 
be  attached  or  connected  to  a  floating  firame-work,  supported 
by  a  number  of  barrels  or  other  hollow  wooden  or  iron  ves- 
sels ;  or  the  inclined  platform  may  be  borne  by  a  wooden 
frame-work  or  raft.  The  platform  may  be  employed  even 
without  any  floating  support,  by  connecting  it,  at  one  end, 
by  means  of  chains,  cables,  or  otherwise,  to  the  bottom  of 
the  sea,  in  such  a  manner  that  the  upper  edge  may  rise  from 
the  water  in  an  inclined  direction. 

The  patentee  does  not  confine  himself  to  the  methods. 
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herein  shewn  and  described,  of  constnicting  and  floating  the 
improved  sea-and-wind  barrier ;  but  he  claims  the  employment 
of  portable  slopmg  platforms  or  inclined  planes^  partially  im- 
mersed in  the  water,  in  whatever  manner,  or  of  whatever 
materials  such  inclined  planes  may  be  constructed,  or  in  what- 
ever way  they  may  be  floated  or  buoyed  up,  in  or  on  the 
water,  and  held  in  the  required  situations,  when  such  portable 
and  buoyant  inclined  planes  are  employed  for  the  purposes 
or  objects  above  stated. — [InroUed  in  the  Rolls  Chapel 
Office,  August,  1842.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  BoBEBT  Fabada Y,  of  War douT-s tree t,  Soho,  in  the  county 
of  Middlesex,  gas-fitter,  for  improvements  in  ventilating 
gas-burners,  and  burners  for  consuming  oil,  tallow,  or 
other  matters, — being  a  communication. — [Sealed  25th 
March,  1843.] 

These  improvements  consist  in  ventilating  the  burners  of 
gas,  oil,  or  other  lamps,  by  arranging  the  glass  chimneys 
thereof  in  such  a  manner  that  the  products  of  combustion 
will  rise  up  an  inner  chimney,  and,  instead  of  passing  into 
the  atmosphere  of  the  room  or  apartment  in  which  the  lamp 
is  burning,  will  be  caused  to  descend,  by  a  downward  draft, 
and  be  conducted,  by  a  tube  or  enclosed  passage,  out  of  the 
room. 

The  mode  of  applying  this  invention  to  all  descriptions  of 
lamps  will  be  understood  by  reference  to  Plate  V.,  in  which 
fig.  1,  represents  an  argand  gas-burner,  with  the  chimneys, 
shade,  and  tube  thereof,  in  section,  a,  is  the  burner;  b,  the 
supply-pipe ;  c,  and  d,  two  glass  chimneys ;  e,  a  ground-glass 
shade;  f  the  gallery  for  supporting  the  chimneys  and  shade; 
and^^  the  tube  for  carrying  off  the  products  of  combustion. 
The  upper  end  of  the  chimney  d,  is  closed ;  and,  for  this 
purpose,  the  patentee  prefers  to  use  a  sheet  of  mica  A,  sur- 
rounded by  a  suitable  frame.  The  air  to  support  combustion 
is  admitted  to  the  burner  through  the  passage  i,  and  the  pro- 
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ducts  of  combustion^  after  ascending  to  the  top  of  the  chiin« 
ney  c,  descend  between  it  and  the  chimney  d,  into  the  tube 
ff,  (as  indicated  by  the  arrows,)  by  which  they  are  conducted 
into  the  outer  atmosphere ;  the  necessary  draft  through  the 
tube  ffy  when  the  lamp  is  first  lighted^  being  obtained,  by  the 
application  of  a  gas  or  other  flame,  as  tit  J,  to  the  exterior  of 
the  tube ;  and,  after  a  short  time,  the  heated  products,  from 
the  burner,  will  be  sufficient  to  keep  up  the  draft ;  or  the 
draft  may  be  obtained,  in  the  first  instance,  and  afterwards 
maintained,  by  passing  the  tube  ^,  into  a  chimney,  or  by  the 
employment  of  a  rotary  fan,  &c. 

It  has  been  sometimes  found,  that  the  sudden  shutting  of 
a  door  created  a  partial  vacuity  in  small  rooms,  and  a  conse- 
quent return  of  the  air  and  heated  products  through  the 
tube^;  to  prevent  this  action  from  affecting  the  flame,  a 
light  valve  may  be  applied  to  any  convenient  part  of  the  tube, 
as  at  k,  fig.  2,  in  order  that  the  air  may  return  through  it 
into  the  room,  instead  of  passing  on  to  the  burner ;  or  the 
air  may  be  prevented  fr^m  passing  on  to  the  burner  by  a 
stop  or  deflector,  suspended  over  the  upper  end  of  the  tube^, 
as  at  /,  fig.  3,  and  within  the  bell-mouthed  end  of  a  continua- 
tion m,  of  the  tube  ff. 

The  patentee  does  not  confine  himself  to  the  shape  of  the 
parts,  nor  the  direction  in  which  the  tube  or  pipe/,  is  carried, 
so  long  as  the  apparatus  is  suitably  arranged  for  causing  the 
products  of  combustion  to  pass  away  from  the  burner  of  a 
lamp,  according  to  the  manner  described. — [Inrolled  in  the 
Inrolment  Office,  September,  1843.] 


To  Arthur  Dunn,  of  RotkerkUhe,  in  the  county  of  Surrey, 

soap-boiler,  for  improvements  in  treating,  purifying,  and 

bleaching  oils  and  fatty  matters. — [Sealed  28th  March, 

1843.] 

These  improvements  consist  in  subjecting  oils  and  other 

fatty  matters  to  the  action  of  streams  of  atmospheric  air, 

which  are    forced  below  the  surface  thereof,  and  in  rising  to 

the  surface,  agitate  them,  and  carry  off  the  impure  odotu*s, 

and  at  the  same  time  bleaching  the  matters  under  operation. 
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Tie  ofla  or  fatty  matters  are  kept  at  a  heat  of  from  170® 
to  280®  Fahr.,  by  steam-pipes,  or  other  means,  in  any  suitable 
vessel,  famished  with  a  hood,  which  opens  into  a  chimney, 
for  the  purpose  of  carrying  off  any  vapours  that  may  arise ; 
and  the  air  is  introduced,  from  a  blowing  apparatus,  through 
perforated  pipes,  or  perforated  shallow  receivers,  at  the  bot- 
tom of  the  vessel  containing  the  oil ;  or  by  numerous  small 
tubes,  descending  from  one  or  more  main  pipes,  above  the 
oil.  The  air  is  introduced  into  the  vessel  at  the  ordinary 
temperature  of  the  atmosphere ;  and  the  time  occupied  in 
carrying  on  the  process  will  vary,  according  to  the  extent  of 
bleaching  required,  and  the  amount  of  impurities  contained 
in  the  oils  or  fatty  matters  undergoing  the  bleaching  process. 

The  patentee  states,  that  this  method  of  treating  the  above- 
mentioned  substances  may  be  beneficially  employed  when 
adding  other  matters  thereto,  on  account  of  the  agitating 
effect  produced  by  the  streams  of  air  passing  through  the 
heated  liquid.  He  claims  the  mode  of  treating,  purifying 
and  bleaching  oils  and  fatty  matters,  by  causing  streams  of 
air  to  be  forced  or  passed  into  or  through  the  same,  as  herein 
described. — [TnroUed  in  the  Tnrolment  Office,  September, 
1843.] 


To  Edouarj)  Jossfh  FRAN901S  Duclos  de  Boussois,  of 
Clyne  Wood  Works,  near  Swansea,  engineer  and  metals 
lurgist,  for  improvements  in  the  manvfactvre  of  lead,  tin, 
tungsten,  copper,  and  zinc,  from  ores,  and  slags,  and 
other  products,  and  in  the  manufacture  of  their  alloys 
with  other  metals.— [Sealed  10th  June,  1843.] 

The  first  part  of  this  invention  relates  to  the  treatment  of  the 
above-mentioned  ores,  slags,  and  other  products,  in  blast  fur- 
naces ;  and  consists  in  constructing  the  apparatus  in  the  man- 
ner described  in  the  specification  of  a  patent  granted  to  the 
present  patentee,  November  11,  1841*;  so  as  to  ensure  the 

*  See  Vol  XXIII.  of  our  present  Series,  p.  182. 
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complete  condensation  of  all  metallic  fames  produced  daring 
the  smelting  process ;  taking  care  to  force  tlie  gases  through 
water^  after  leaving  the  last  condensing  chamber^  in  order 
that  a  perfect  deposition  of  all  metaUic  or  other  particles^ 
which  might  otherwise  have  been  carried  away  by  the  drajffc 
or  blast,  may  take  place. 

The  second  improvement  comes  into  operation  when  the 
ores^  &c.^  are  not  treated  in  blast  furnaces;  and  consists, 
chiefly,  in  submitting  them  to  the  reiterated  action  of  mu- 
riatic, sulphuric,  or  other  acid,  after  they  have  undergone 
such  preparation  as  would  render  them  soluble  in  acid,  if 
they  were  not  so  by  their  mineralogical  nature;  they  are 
then  precipitated  and  separated  by  such  reagents  as  the  case 
may  require. 

As  regards  the  manufacture  of  lead  from  ores,  &c.,  when 
they  are  in  the  states  o£  oxides,  carbonates,  silicates,  phos- 
phates, or  arseniates,  they  are  reduced  in  the  furnace  usuaUy 
employed  in  the  manufacture  of  lead,  having  a  series  of  con- 
densing-chambers  applied  to  it ;  care  being  taken,  during  the 
process,  to  prevent  any  access  of  air,  except  such  as  may  be 
suppUed  from  the  blast  apparatus. 

The  foregoing  process  and  apparatus  is  equally  applicable 
for  condensing  the  fumes  produced  in  refining  silver,  lead, 
and  in  the  conversion  of  lead  into  Utharge.  When  the  ores, 
&c.,  are  in  the  states  of  sulphurets,  sulphites,  or  sulphates, 
they  may  be  either  wholly  or  partially  calcined,  or  treated 
directly  with  such  a  quantity  of  iron,  or  iron  ore,  as  would 
be  required  to  form  a  compound  of  iron  and  sulphur,  with 
the  assistance  of  carbonaceous  matter,  and  thereby  reduce 
the  lead  to  its  metallic  state ;  the  fumes  which  may  be  pro- 
duced in  the  treatment  being  condensed  in  the  manner  be- 
fore mentioned. 

In  manufacturing  tin  from  its  ores,  by  the  application  of 
either  furnace,  (the  condensing  apparatus,  before  mentioned, 
being  used,)  all  the  fumes  will  be  condensed,  and  a  larger 
quantity  of  earthy  flux  can  be  used,  so  as  to  lessen  the  quan- 
tity of  tin  left  in  combination  with  the  slag.  When  tin  is  to 
be  obtained  from  slag,  the  latter  should  be  treated  in  either 
of  the  furnaces,  previously  alluded  to,  with  such  a  quantity 
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of  flux  as  will  be  sufficient  to  displace  the  tin  and  other 
metals  in  combination  with  the  slag.  The  alloy^  obtained  in 
this  manner^  is  dissolved  in  muriatic  or  snlphnric  acid>  to 
obtain  the  TBrious  metals  separately.  When  muriatic  acid  is 
usedy  the  tin  and  iron  will  be  dissolved^  leavings  nei^ly  un- 
touched^ any  tungsten  which  may  exist  in  the  product  opera- 
ted on ;  the  tin  can  be  precipitated,  in  a  metallic  state,  by 
the  use  of  zinc,  or  in  the  state  of  sulphuret  of  tin,  by  the  use 
of  sulphuret  of  hydrogen,  or  any  other  sulphuretted  base; 
in  the  latter  case,  metallic  tin  can  be  obtained  from  the  sul- 
phuret by  a  proper  calcination,  and  a  subsequent  reduction 
of  the  oxide  thereby  obtained;  and  when  sulphuric  add, 
properly  diluted,  is  used,  the  iron  only  will  be  dissolved,  and 
a  useful  alloy  may  be  obtained,  by  fusing  together  the  tin  and 
tungsten,  with  the  assistance  of  a  flux.  The  foregoing  treat- 
ment is  applicable  for  obtaining  tungsten  from  tungstate  of 
lime. 

The  course  pursued  in  the  manufacture  of  tungsten  from 
its  ore,  called  woolfram,  is  to  reduce  the  latter,  by  the  use  of 
an  alkaline  base,  in  a  proper  furnace  or  crucible,  at  a  high 
temperature;  the  product  being  then  dissolved  in  muriatic 
or  sulphuric  acid,  the  tungsten  is  left  in  a  metallic  state.  An 
alloy  may  be  obtained  from  the  ore,  by  the  use  of  an  oxide  of 
tin,  copper,  or  iron,  with  a  suitable  flux ;  and  from  this  alloy 
the  tungsten  can  be  separated  by  treating  it  with  acid. 

As  regards  copper  ores,  &c.,  they  are  converted  into  car- 
bonates or  oxides,  by  a  preparatory  calcination,  and  then  ex- 
posed in  a  vessel  to  the  action  of  sulphuric  acid,  in  the  gaseous 
state,  or  otherwise ;  the  acid  combines  with  the  oxides,  and 
the  soluble  sulphates,  thus  formed,  will  be  dissolved  and  con- 
centrated by  the  repeated  levigation  of  the  mass  with  water, 
until  it  becomes  sufficiently  concentrated  to  permit  of  the 
copper  being  precipitated  from  the  sulphates,  either  by  means 
of  iron,  or  sulphuret  of  hydrogen,  or  other  sulphuretted  bases. 
The  sulphates  left  after  this  treatment  may  be  concen- 
trated and  crystallized,  in  the  manner  usually  practised.  The 
patentee  also  describes,  under  this  head  of  the  invention,  a 
method  of  producing  sulphuric  acid,  by  treating  the  sulphu- 
rets  of  iron,  copper,  zinc,  or  other  metals,  in  a  furnace  simi- 
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lar  to  that  described  in  the  specification  of  his  patent  of  May 
31^  1838*^  with  this  modification,  that  a  blast  of  air  is  em-* 
ployed^  at  a  pressure  above  that  of  the  atmosphere* 

As  regards  the  manufacture  of  zinc,  in  addition  to  thepio** 
cess  described  in  the  above  specification,  the  patentee  claims 
the  use  of  the  condensing  apparatus,  before  described,  either 
applied  to  blast,  air,  or  reverberatory  furnaces. 

The  third  part  of  this  invention  consists  in  the  manu&cture 
of  the  following  alloys : — ^An  alloy  of  tin  and  tungsten,  com- 
posed of  from  sixty  to  ninety-five  parts  of  the  former,  and 
from  forty  to  forty-five  parts  of  the  latter.  An  alloy  of  tung- 
sten and  copper,  in  the  above  proportions.  An  alloy,  formed 
by  combining  either  of  the  usual  alloys  of  tin  and  copper 
with  the  like  proportion  of  tungsten.  An  alloy  of  zinc  and 
tin,  composed  of  ft^m  ninety-five  to  ninety-seven  parts  of  the 
former,  and  from  three  to  five  parts  of  the  latter.  An  alloy 
of  zinc  and  copper  is  formed  in  the  following  manner : — ^A 
muffle,  crucible,  or  pot,  is  half  filled  with  a  mixtmre  of  cal- 
cined zinc  ores  and  carbonaceous  matters,  and  upon  these  a 
tray,  made  of  the  same  material  as  the  pot,  is  placed,  fitting 
exactly  within  the  pot.  This  tray  contains  the  copper  re- 
quired to  form  the  alloy,  and  has  a  number  of  small  aper- 
tures in  it,  to  allow  of  the  vapours  of  the  zinc  combining  with 
the  copper,  but,  at  the  same  time,  prevent  the  contact  of  the  ores 
and  flux  therewith.  The  vessel  being  closed,  the  process  is  car- 
ried on  in  the  same  manner  as  zinc  ores  are  usually  reduced. 
The  fumes  of  the  zinc  combine  with  the  copper,  in  a  regular 
and  constant  proportion,  and  the  oxides  of  zinc,  escaping, 
may  be  condensed.  When  the  process  has  been  carried  on 
for  a  sufficient  length  of  time,  the  muffle  is  opened,  and  the 
divided  alloy,  found  on  the  tray,  is  melted  in  a  proper  vessel, 
and  the  process  repeated ;  to  this  alloy  three  per  cent,  of  tin 
may  be  added.  From  the  alloy  thus  obtained,  another  alloy 
may  be  produced,  containing  from  four-tenths  to  five-tenths 
of  its  weight  of  zinc,  by  the  addition,  during  the  re-melting 
of  the  alloy,  of  as  much  metallic  zinc  as  would  be  required  to 
constitute  an  alloy  of  the  above  proportions ;  and  by  the  ad- 

•  See  Vol  XIX.  of  our  present  Series,  p.  388. 
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dition  to  this  alloy  of  from  three  to  five  per  cent,  of  tin,  a 
still'  furtlier  improvement  is  effected. 

The  patentee  claims  the  improved  process,  above  described, 
of  condensing  the  fiimes  produced  in  treating  lead  ores,  slag^ 
<»r  other  products;  the  same  in  treating  tin  ores;  also  in 
treating  copper  ores;  also  m  treating  zinc  ores,  without 
daiming  any  apparatus  hitherto  used  in  such  manufacture ; 
but  claiming,  in  the  manufiacture  of  the  above  metals  and 
alloys,  the  manner  of  using  sulphuric  acid.  He  also  claims 
the  treatment  of  tin  sli^  and  other  products,  as  above  de-* 
asiibed^  and  the  treatment  for  the  production  of  tungsten ; 
also  die  invention  of  various  alloys  of  metals,  in  the  propor* 
tioDfl  above  stated;  and  lastly,  the  mode  of  alloying  zinc, 
from  its  ores,  with  copper,  as  described. — [InroUed  in  the 
Imrolment  Office,  December^  1843.] 


To  William  Watson,  Jan.,  of  Leeds,  in  the  county  of  York, 
chemist,  for  certain  improvements  in  ventilating  houses  and 
other  buildings.     [Sealed  October  18th,  1843.] 

Thb  object  of  this  invention  is  to  supply  cities  and  towns, 
which  are  at  present  enveloped  in  smoke  and  other  noxious 
gases,  proceeding  from  furnaces,  &c.,  with  pure  air,  and  thus 
to  render  dwelling-houses  and  other  buildings  situated  in 
such  towns  less  unhealthy,  by  giving  them  a  perfect  ventila- 
tion. This  improvement  is  proposed  to  be  effected  by  pro- 
curing air  for  the  ventilation  of  buildings  from  a  considerable 
elevation  (where  the  air  is  unmixed  with  the  smoke,  &c., 
which  hangs  over  the  city),  by  means  of  a  high  shaft,  pipe, 
or  other  tubular  column ;  instead  of  obtaining  it  fr^m  the  level 
on  which  the  buildings  are  erected. 

The  patentee  does  not  claim  or  describe  any  particular 
arrangement  of  machinery,  or  apparatus,  for  drawing  or  bring- 
ing down  the  air  from  above,  through  the  column  before 
mentioned ;  but  states  that  any  contrivance  suitable  for  ef- 
fecting this  object  may  be  used,  such,  for  example,  as  rotary 
fans,  bellows,  or  air-pumps ;  and  the  air,  when  procured,  may 
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be  conveyed  to  the  buildings  by  pipes  or  tubes,  in  the 
manner  as  gas,  and  diffused  throughout  the  several  parts  oi 
suoh  buildings  in  any  manner  that  is  now  employed,  or  may 
be  hereafter  devised,  for  ventilating  buildings. 

When  a  number  of  good  houses  congregated  together  re* 
quire  ventilation,  as  is  the  case  in  many  manufacturing  towns, 
where  squares,  streets,  or  other  plots  of  building,  consisting 
of  large  well-built  houses,  have  become  nearly  abandoned  by 
their  original  inhabitants,  in  consequence  of  the  bad  state  of 
the  air  which  surrounds  them,  it  is  proposed  to  erect  a  hollow 
column  or  shaft,  in  the  middle  of  the  square  or  plot,  or  other 
convenient  situation,  and  raise  it  to  a  considerable  altitude 
above  the  tops  of  die  houses,  and  by  causing  a  large  fan  or 
bellows  to  rotate  with  considerable  rapidity  at  the  bottom  of 
the  shaft  or  column  (which  may  be  easily  affected  by  means 
of  a  small  steam-engine)  pure  air  may  be  drawn  in  large 
quantities  down  the  shaft  into  a  chamber  below,  where  it  can 
be  warmed  or  cooled  according  to  the  state  of  the  weather  and 
other  circumstances.  This  warm  or  cold  air  may  th^  by 
means  of  the  aforesaid  rotary  fan  or  bellows,  be  propelled 
along  pipes,  and  conveyed  to  the  several  apartments  of  the 
surrounding  houses. 

The  patentee  does  not  claim  the  application  of  this  mode 
of  ventilation  to  ships,  as  a  plan  in  some  respects  similar  is 
adopted  to  carry  down  ftesh  air  into  the  holds  and  engine-i 
rooms  of  steam  vessels,  nor  does  he  intend  to  claim  the  ven-» 
tilation  of  mines,  pits,  or  buildings  below  the  surface  of  the 
earth,  as,  although  the  air  for  ventilation  is  brought  from  an 
altitude  considerably  above,  yet  it  will  be  observed,  that  this 
air  is  brought  from  or  near  to  the  earth's  surface ;  but  he 
claims  the  ventilating  of  houses  or  other  buildings  by  means 
of  a  column,  shaft,  tube,  or  pipe,  raised  to  an  altitude  con- 
siderably above  the  tops  of  the  surrounding  houses,  whereby 
air  of  a  purer  quality  may  be  drawn  down  the  said  colunm^ 
shaft,  tube,  or  pipe,  from  a  higher  region  than  that  in  which 
the  houses  are  situated,  and  distributed  throughout  the  seve* 
ral  iqMtrtments  in  any  mode  now  adopted  for  this  purpose. — 
[InroUed  in  the  RoUs  Chapel  Office,  December,  184S.] 

Spedflcation  drawn  by  Menn.  Newton  and  Son. 
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7b  BiCHARD  Laming^  ofRadley'9  Hotel,  New  Bridge-Hreetf 
Blaekfnars,  in  the  city  of  London,  Gentleman,  far  his 
indention  of  certain  improvements  in  the  purification  and 
appHeation  of  ammonia  to  obtain  certain  chemieai  pro^ 
duets.— [Sesled  18th  July,  1848.] 

TfetAT  part  of  the  inyention  which  rdates  to  improvements  in 
the  purification  of  ammonia,  is  f<Nr  the  purpose  of  obtaining 
ammonia,  sufficiently  pure  for  many  purposes  in  the  arts, 
from  gas-water,  by  substituting,  for  the  mineral  acids  usu* 
ally  employed,  a  solution  of  muriate  of  lime.  The  process 
pursued  by  the  patentee  is  as  follows : — He  first  mixes  with 
gas-water  a  sufficient  quantity  of  muriate  of  lime,  in  solution, 
to  convert  the  carbonate  of  ammonia,  which  is  present,  into 
muriate  of  ammonia;  and  after  having  separated  the  car- 
bonate of  lime  which  forms,  the  remaining  solution  is  exposed 
for  an  hour  to  a  boihng  temperature.  This  solution,  after 
having  been  cooled,  is  first  agitated  with  enough  hydrated 
oxide  of  iron  to  combine  with  all  its  sulphuretted  hydrogen ; 
secondly,  with  lime  enough  to  saturate  the  muriatic  acid 
which  is  present ;  and  finally  it  is  distilled.  The  ammonia 
will  be  found  in  the  water,  which  comes  over  in  a  tolerably 
pure  state. 

The  patentee  does  not  claim  to  have  discovered  the  use  of 
any  of  the  chemical  substances,  nor  to  have  invented  any  of 
the  diemical  processes  above-named,  individually ;  but  he 
claims  that  particular  combination  and  order  of  processes 
above  described. 

That  part  of  the  invention  which  relates  to  improvementsi 
in  the  application  of  ammonia,  is  as  follows : — ^Ferrocyanuret 
of  potassium  and  ferrocyanuret  of  sodium,  known  in  com- 
merce as  pmsaiate  of  potash  and  prussiate  of  soda,  are  usually 
made  by  burning  animal  matter  in  contact  with  a  carbonated 
alkali,  end  with  iron.  The  ammonia  evolved  iBrom  the  animal 
matter  is  partly  decomposed  by  the  other  substances,  and 
assists  in  forming  with  them  a  heterogeneous  mass,  consisting 
principally  of  potassium  or  sodium  (according  to  the  kind  of 
alkali  used),  carbonated  alkali,  cyanogen,  iron,  and  charcoaU 
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This  mass^  by  lixiviation  and  crystallizatioii,  affords  the  ferro- 
cyanuret. 

The  ferrocyanurets  of  potassium  and  sodium  are  the  sources 
from  which  hitherto  has  be«i  derived,  directly  or  indirectly, 
the  cyanogen  used  in  making  all  the  other  ferrocyanurets^ 
cyanurets,  and  hydrocyanates  known  in  oommeroe. 

Commercial  prussic  or  hydrocyanic  add  has  hitherto  been 
made  by  decomposing,  either  the  ferrbcyanuret  of  potassium, 
the  ferrocyanuret  of  sodium,  or  some  other  ferrocyanuret, 
cyanuret,  or  hydrocyanate,  resulting  directly  or  indirectly  from 
one  or  the  other  of  them.  It  is  evident,  from  these  facts,  that 
prussic  acid  can  never  have  been  available  for  the  reproduc- 
tion of  any  of  the  cyanurets,  ferrocyanurets,  or  hydrocyanates^ 
sufficiently  cheap  for  the  purposes  of  commerce.  Now,  by 
these  improvements,  ammonia  is  so  applied  to  the  production 
of  cyanogen,  as  to  make  prussic  or  hydrocyanic  acid  the  pri- 
mary result,  and  at  a  coat  low  enough  to  admit  of  its  appli- 
cation to  the  economical  production  of  the  cyanurets,  ferro- 
cyanurets, and  hydrocyanates  generally.  The  improved  pro- 
cess is  as  follows : — ^A  cylindrical  retort  of  cast  iron,  eight  feet 
long  and  eighteen  inches  internal  diameter,  lined  with  fire*> 
tiles  fitted  to  its  shape,  and  set  vertically  in  a  furnace,  is  filled 
with  pieces  of  charcoal,  and  brought  to  a  red  heat.  Ammonia^ 
more  or  less  pure,  in  the  form  of  gas,  or  even  combined  in  a 
state  of  vapour  with  certain  other  substances,  which  do  not 
prevent  the  desired  result,  is  introduced  by  a  pipe  near  one 
end  of  the  heated  retort.  In  its  passage,  the  ammonia  is 
deprived  of  its  constituent  hydrogen;  while  the  remaining 
part,  together  with  its  nitrogen,  combine  with  carbon  to  form 
prussic  or  hydrocyanic  acid,  which  finally  escapes  from  the 
heated  vessel  in  the  form  of  vapour,  accompanied  by  other 
elastic  matters,  amongst  which  will  be,  if  the  admission  of 
ammonia  into  the  retort  has  been  too  rapid,  some  of  that  sub- 
stance in  an  undecomposed  state.  The  prussic-acid  vapour 
thus  obtained  may  be  condensed  in  water,  or  by  other  conve- 
nient means,  for  subsequently  making  the  compounds  of  cya^ 
nogen,  or  other  purposes ;  or  it  may  be  brought  at  once  into 
communication  with  the  several  substances  with  which  it  or 
its  constituent  cyanogen  is  to  be  combined.  Thus,  for  ex- 
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ampk^  it  may  be  receiTed  into  caustic  scdutiona  of  the  fixed 
aOoiIies,  and  with  them  made  to  dissolve  inm,  giving  cifle,  in 
the  Ant  instance^  to  solations  of  bydrocyanates  of  potash  and 
of  soda,  and  afterwards  to  soluticms  of  the  ferrocyanurets  of 
potasMom  and  of  sodinm ;  or  it  may  be  received  into  water 
containing  certain  metdlic  osddes^  with  which  it  will  make  the 
eorresponding  metallic  cyanurets  or  bydrocyanates.  The 
means  for  producing  chemical  products  by  the  saturation  of 
adds  with  different  bases,  are  too  well  known  to  chemists  to 
render  necessary  any  further  detail  of  the  means  to  be  adopted 
fixr  obtaining  bydrocyanates,  cyanurets,  or  ferrocyanurets,  by 
the  diemical  combination  of  hydrocyanic  acid  and  the  several 
baaetf. 

l^e  patentee  claims,  under  the  second  head  of  his  inven- 
tion, the  making  of  prussic  or  hydrocyanic  acid  on  a  scale  of 
eommerdal  magnitude,  by  Uie  redaction,  at  a  red  heat,  of  any 
eonvement  form  of  carbon  and  ammonia,  (either  alone,  or 
combined  with  such  other  bodies  as  do  not  materially  impair 
its  efficacy),  by  whatever  apparatus  or  means  the  said  re-action 
may  be  established;  and  he  further  claims,  in  connection 
with  tiie  second  part  of  the  invention,  the  use  of  prussic  acid, 
so  made,  for  saturating  and  dissolving  bases,  and  thus  giving 
existence  to  cyanurets,  ferrocyanurets,  and  bydrocyanates,  and 
for  all  other  purposes  to  which  prussic  acid,  so  made,  is  or 
maybe  usefuUy apphcable. — [InroUedin  thelnraUneni  Office, 
Jaimmy,  1844.] 

Specification  drawn  by  Meson.  Newton  and  Son. 


7b  Joseph  Bbitelby,  of  the  Brunswick  Anchor  fForks, 
Lioerpoolf  chain  cable  mamrfactwrery  for  improvements  in 
mndlaeses  and  machinery  for  moving  weights. — [Sealed 
11th  August,  1842.] 

Thb  improvements  in  machinery  for  moving  weights^  as 
specified  by  the  patentee,  are  six  in  number :  the  first  con- 
sists in  a  mode  of  applying  what  are  termed  ^'windlass- 
bars,''  to  work  the  barrels  of  windlasses,  and  other  ma- 
chinery for  moving  weights  where  a  similar  barrel  is  to  l)e 
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turned  round ;  the  second^  in  a  mode  of  applying  a  '^  chock  " 
or  stop,  as  a  substitute  for,  or  in  aid  of,  the  palla  of  wind- 
lasses; the  third,  in  a  method  of  varying  the  length  of  lever-r 
handles  for  working  windlass-barrels ;  the  fourth,  in  apply- 
ing cranks  to  give  motion  to  bars  or  levers  for  working 
windlass-barrels ;  the  fifth,  in  a  mode  of  constructing  iron- 
bodied  windlass  barrels;  and  the  sixth,  in  a  method  of 
applying  friction-bands  for  working  windlass-barrels. 

In  Plate  VI.,  fig.  1,  is  a  transverse  section,  and  fig.  2, 
a  plan  view,  partly  in  section,  of  a  windlass,  a,  is  the 
windlass-barre^  furnished  with  a  ratchet-wheel  b,  and  palls 
c,  and  turning  in  bearings  d,  as  usual.  Upon  the  central 
portion  of  this  barrel  two  hoops  e,  e,  are  fixed,  having  a 
circular  groove  in  each  side,  and  on  these  hoops  the  wind- 
lass-bars/ act,  in  order  to  turn  the  barrel.  The  form  of  the 
windlass-bars  will  be  best  seen  by  reference  to  fig.  3,  which 
exhibits  a  plan  and  section  of  one  of  them ;  each  bar  is  com- 
posed of  two  pieces,  bound  together  by  a  ring  ff ;  the  larger 
ends  of  the  bars  embrace  the  edges  of  the  hoops  e,  (the  parts 
/*,  entering  the  grooves  of  the  hoops,)  and  the  smaller  ends 
are  connected  by  chains  A,  to  the  sockets  i,  that  receive  the 
ends  of  the  handles  y,  by  which  the  windlass  is  worked.  As 
the  handles  y,  are  moved  up  and  down,  each  of  the  windlass- 
bars  will  be  alternately  raised  and  lowered  by  the  chains  A, 
and  a  continuous  revolution  of  the  barrel  a,  will  be  the  result ; 
for  when  each  bar^  is  descending,  the  parts/*,  slide  freely 
within  the  grooves  in  the  hoops  e;  but  immediately  the 
outer  end  of  the  bar  is  raised,  the  parts /*,  and/^  will  firmly 
gripe  the  hoop  e,  and  carry  round  the  windlass-barrel.  The 
patentee  does  not  confine  himsetf  to  the  precise  form  of  wind- 
lass-bars /  and  hoops  e,  above  shewn,  so  long  as  the  action 
is  the  same. 

Fig,  4,  is  a  transverse  section  of  a  windlass-barrel,  and  fig. 
5,  is  a  sectional  plan  view  of  part  of  the  same,  with  the  above 
improvement  applied  thereto,  but  slightly  varied  from  the 
preceding  arrangement ;  the  hoop  e,  instead  of  being  circular, 
is  formed  with  several  sides,  and  the  shape  of  the  parts/*, 
and/2,  of  the  windlass-bar,  (as  seen  in  the  detached  view, 
fig.  6,)  is  changed.     In  fig.  4,  is  also  shewn  the  mode  of  ap- 
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plying  chocks^  according  to  the  second  improvement,  when 
riding  a  ship  by  the  windlass^  in  order  to  save  the  palls, 
which  may  be  used  in  conjunction  Mdth  the  chocks,  or  thrown 
out  of  action,  so  that  the  whole  strain  on  the  windlass-barrel 
may  be  resisted  by  the  chocks,  k,  is  a  chock,  which  is 
attached  to  one  of  the  holes  in  the  hoop  e,  by  a  chain  and 
hook ;  and,  consequently,  when  there  is  any  strain  that  would 
tend  to  draw  the  barrel  back,  the  chain  will  pull  the  chock 
close  under  the  hoop  e,  and  effectually  prevent  any  further 
movement  of  the  windlass-barrel. 

Where  very  powerful  windlasses  are  used,  the  peripheries 
of  the  hoops  e,  are  grooved  transversely;  and  as  the  parts* 
f^,  of  the  windlass-bars  ai*e  liable  to  wear,  wedge-shaped 
pieces,  grooved  on  the  face,  are  fixed  thereon.  In  some  casesy 
the  wedge-shaped  pieces  may  be  allowed  to  slide  up  and  down 
between  the  side-plates  of  the  windlass-bars,  being  guided  by 
pins  or  projections,  working  in  slots  in  the  side-plates.  Fig. 
7,  is  a  transverse  section  of  a  windlass-barrel,  with  this  de- 
scription of  windlass-bar  applied  to  it ;  /,  is  the  wedge-shaped 
piece,  the  pins  of  which  work  in  grooves  in  the  side-plates  f 
permitting  the  windlass-bar  to  descend  easily,  but  causing  it 
to  take  a  firm  hold  of  the  hoop  e,  when  it  is  being  raised. 

The  mode  of  varying  the  length  of  the  lever-handles  is  re- 
presented in  fig.  8.  The  handles  y,  have  a  number  of  holes 
in  them,  and  are  secured  in  the  sockets  m,  by  inserting  a  pin 
through  one  of  these  holes,  and  through  a  hole  in  the  socket. 
It  will  be  seen  that  the  handles  may  be  adjusted  to  any 
length,  by  sliding  them  through  the  sockets  »i,  and  then 
inserting  the  pins.  In  this  figure,  the  fourth  improvement 
is  also  shewn ;  it  consists  in  forming  cranks  n,  on  the  axis  or 
shaft  of  the  sockets  m,  and  connecting  them  by  chains,  or 
other  suitable  means,  with  the  windlass-bars/. 

The  fifth  improvement  consists  in  forming  iron-bodied 
windlass  barrels  with  flutings  in  the  direction  of  their  length, 
in  order  to  obtain  a  better  holding  for  the  cable.  Fig.  9,  is 
a  transverse  section  of  a  ban*el,  the  flutings  of  which  are 
formed  by  pieces  of  wood  o,  secured  thereto ;  and  fig.  10,  is 
a  transverse  section  of  a  barrel  without  wood  filling-pieces. 

The  method  of  working  windlass-barrels  by  friction-bands 
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IB  represented  in  fig.  11.  p,  is  the  firictiaii-bsnd,  and  q,  q, 
are  pieces  of  wood^  secured  thereto^  whidi  embrace  the  wheel 
Ty  on  the  windlass-barrel ;  5^  is  a  lever  that  connecta  the  cndv 
of  the  band  p,  with  the  apparatos  for  working  the  wmdhna. 

The  patentee  claims^  as  his  inventicHi^  Firstly^  the  mode  of 
applying  windlass-bars^  in  combination  with  suitable  hoopa 
or  wheels^  on  windlasses  and  such  like  barrels,  for  naainnf 
weights^  as  described.  Secondly^ — the  mode  of  applying; 
*'  chocks''  for  holding  the  windlass-barrel,  when  riding  s 
ship  or  vessel.  'Hnrdly, — ^the  mode  of  regolathig  or  varying 
the  l^gth  of  lever  handles,  for  wotlcing  windlass-banrels. 
Fourthly, — ^the  mode  of  giving  motion  to  windlasa-barrelB, 
when  arms  or  levers  are  used,  by  applying  cranks,  as  heretn 
described.  Fifthly, — the  mode  of  constmcting  windlass- 
barrels  of  cast-iron,  with  flutes.  Sixthly, — ^the  mode  of  ap- 
plying friction-bands,  lined  with  wood,  for  giving  motion  to 
windlass-barrels. — [Inrolledin  ihelnrolment  Office^  February, 
1843.] 


To  William  Ritter,  of  Fencfmrch-sireei,  in  the  city  of 
London,  Gent,,  far  improvements  in  crystalRzing  and 
purifyinff  suffar, — being  a  communication, — [Sealed  11th 
January,  1843.] 

The  first  improvement  proposed  consists  in  purifying  raw 
sugar,  or  even  the  lowest  description  of  sugar,  in  a  few  days, 
and  at  a  very  small  expence,  by  the  use  of  purifying  cases  or 
vessels,  of  the  construction  represented  in  Plate  VI. 

Fig.  1,  is  a  vertical  section,  taken  through  the  eentre  of  the 
case  a,  which  may  be  made  of  wood,  or  any  other  suitable 
material ;  and  b,  is  a  false  bottom  of  wire  gauze,  resting  upon 
metal  rods  c.  The  bottom  of  the  case  is  lined  with  sheet  zinc  d> 
and  in  the  lower  part  of  one  of  its  sides  an  opening  e,  is 
made,  through  which  the  rinc  extends,  and  forms  a  lip/  to 
conduct  the  molasses,  &c.,  that  drain  from  the  sugar,  into 
the  funnel  ff,  which  is  attached  to  the  case  by  the  bars  h,  u 

The  method  of  purifying  sugar  by  means  of  these  eases  is  aa 
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foOowB: — ^The  cases  are  placed  in  the  porifying-boufle  in 
nuigeB,  one  above  another^  and  a  mixture  of  eqoal  quantities 
of.raw  suijar  andsogavsyrupor  molasses  is  poured  into  them ; 
the  syrap  or  molasses  immediately  begins  to  drain  through 
the  wire  gauze,  and  is  oonducted  by  the  funnel  jr^  into  troughs, 
leading  to  tanks  or  receiYers  j  the  cxystals  of  sugar  remaining 
in  the  cases,  in  the  form  of  a  spongy  bulk,  similar  to  sugar  in 
the  bastard  forms,  after  draining.  When  the  molasses  or 
ayrup  has  drained  off,  (which  will  be  in  about  twenty-four 
hottjs,)  the  upper  surface  of  the  sugar  is  smoothed,  and  it  is 
submitted  to  the  process  of  "  clairqage  continUy  or  rq>eated 
purification  '/'  which  consists  in  pouring  upon  the  smoothed 
surface  successive  coverings  of  a  saturated  solution  of  sugar, 
increasing  in  purity  as  the  sugar  in  the  cases  becomes  more 
and  more  purified  from  molasses,  coloring  matter.  Sec  Thus, 
Uie  first,  covering  is  a  solution  of  sugar  which  has  been  pre- 
viously used  four  times  in  washing  other  sugars ;  the  second 
covering  is  a  solution  which  has  been  used  thrice ;  the  third 
covering,  twice ;  the  fourth  covering,  once ;  and  the  fifth  or 
last  covering  is  a  solution  of  pure  sugar,  which  has  never 
been  used  before.  The  liquids  or  runnings,  resulting  from 
these  washings,  are  collected  separately,  and  are  employed  in 
future  operations  in  the  following  manner : — ^The  first  run- 
nings, containing  the  most  impurities,  must  be  boiled,  to  pre- 
vent fermentation,  and  then  treated  in  the  manner  described 
under  the  second  improvement,  for  the  purpose  of  obtaining 
from  it  all  the  sugar  it  contains ;  the  second  runnings  form 
the  &rst  covering  for  the  next  quantity  of  sugar  operated 
upon;  the  third  runnmgs  form  the  second  covering;  the 
fourth  runnings  form  the  third  covering ;  and  the  fifth  run- 
nings form  the  fourth  covering. 

.  These  successive  operations  proceed  from  day  to  day,  as 
fresh  quantities  of  sugar  are  treated,  and  the  contents  of  each 
case  are  only  once  covered  with  a  solution  of  pure  sugar ;  the 
result  is  a  complete  purification,  without  any  waste  of  the 
purified  sugar  thus  added,  as  the  water,  in  which  it  was  dis- 
solved, leaves  it,  and,  uniting  with  the  molasses^  &c.,  passes 
3off  throng  the  vrire  gauze. 

The  purifying  house  should  be  cmstantly  charged  with 
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damp,  to  a  BuiBcient  degree  to  prevent  any  drying  of  the 
syrup  or  molasses.  The  purified  sugar,  remaining  in  the  cases, 
comes  out  crystallized  in  the  form  of  raw  sugar,  and  may  be 
^ed  in  two  days,  by  exposure  in  the  open  air. 

The  second  improvement  consists  in  extracting  pure  sugai* 
from  solutions  of  sugar,  or  from  weak  and  impure  syrups,  sa 
as  to  form  refined  sugar. 

The  solutions  or  syrups  which  are  not  too  much  exhausted, 
and  contain  at  least  one^third  of  crystallusable  sugar,  should  be 
concentrated,  by  boiling,  either  in  vacuo  or  in  the  atmosphere, 
tmtil  they  contain  no  more  than  one  part  of  water  to  three 
parts  of  sugar.  The  syrup  is  then  either  cooled  or  heated, 
(being  cooled,  if  it  has  been  boiled  in  the  atmosphere,  and 
heated,  if  the  boiling  has  been  performed  in  vacuo,)  and  ia 
stirred  until  it  has  acquired  the  consistence  of  a  jelly,  with 
a  temperature  of  about  190®  Fahr.,  after  which,  it  is  removed 
to  the  crystallizing  cases,  represented  at  figs.  2,  and  3.  Fig. 
2,  is  a  section,  taken  through  the  centre  of  the  cases ;  and 
fig.  3,  a  front  view  of  it,  with  the  funnel  o,  and  stoppers  /, 
removed.  It  consists  of  a  square  vessel  j,  in  the  front  of 
which,  at  the  lower  part,  seven  holes  *,  one  inch  in  diameter, 
are  made;  these  are  closed  by  seven  wooden  stoppers  /, 
formed  with  square  heads,  in  order  that  they  may  be  easily 
turned,  for  the  purpose  of  loosening  the  crystals  from  them, 
previous  to  their  withdrawal  from  the  holes  k;  the  smaller 
ends  of  the  stoppers  entering  openings  in  the  bent  plate  m. 
The  bottom  of  the  case  is  slightly  inclined  towards  the  front, 
to  facilitate  the  discharge  of  the  syrup  through  the  holes  *: 
91,  is  a  lip  to  conduct  the  syrup  in  the  funnel  o ;  and  p, 
is  one  of  three  hooks  or  supports  for  the  funnel. 

The  '^  bulk''  or  syrup  is  stirred  from  time  to  time  with  a 
wooden  spatula,  until  it  is  at  a  temperature  of  14?5°  Fahr., 
and  is  then  left  to  crystallize,  which  generally  takes  place  in 
about  twenty-four  hours.  When  the  crystallization  is  com- 
plete, the  cases  are  taken  into  the  purifying  house,  and  ar- 
ranged one  above  another,  in  the  same  manner  as  the  purify- 
ing cases ;  the  stoppers  /,  are  then  taken  out,  and  the  8)Tup 
allowed  to  drain  ofi*.  After  this,  the  crust  on  the  top  of  the 
sugar  is  broken,  the  upper  surface  smoothed,  and  it  is  subjected 


Digitized  by  VjOOQIC 

i 


RUter^s,  for  CrystalUzmg  and  Purifying  Sugar,      115 

to  the  procesa  of  *' repeated  purification/^  before  described; 
the  last  running  coming  out  quite  pure.  The  sugar  is  now 
turned  out  of  the  cases^  and  the  somewhat  moist  and  inferior- 
colored  surface  is  removed  with  a  trowel^  and  either  used  as 
a  "covering"  in  the  process  of  repeated  purification^  or  put 
into  the  case  at  a  future  filling,  to  complete  its  purification. 

From  the  two  processes  above  described^  a  syrup  will  re- 
sult^ too  much  charged  with  impurities  to  be  available  for  the 
purification  of  another  portion  of  sugar  by  "  covering/^  and 
it  must  be  boiled  without  delay,  to  prevent  fermentation. 
Similar  syrups,  and,  in  general,  all  syrups  which  are  too  weak 
to  a£ford  a  sufficiently  strong  crystallization,  must  be  boiled  to 
the  ^^  candis  proof."  After  boiling,  these  syrups  are  poured 
into  large  reservoirs,  to  crystallize  \  and  when  the  ciystalliza- 
tion  is  finished^  the  "  bulk,"  which  forms  a  mixture  of  crys- 
tals of  sugar  and  molasses,  is  put  into  the  purifying  cases,  to 
separate  the  crystals  from  the  molasses. 

The  third  improvement  consists  in  converting  the  dis- 
integrated sugar^  produced  by  the  first  or  second  improve- 
ments, into  loaf  sugar. 

A  large  quantity  of  the  sugar  is  dissolved  in  pure  water, 
and  filtered  and  clarified^  if  necessary ;  it  is  then  boiled,  at  a 
temperature  not  exceeding  232^  Fahr.,  under  atmospheric 
pressure^  until  it  contains  not  more  than  one  part  of  water  to 
diree  parts  of  sugar ;  and  then  a  suitable  quantity  of  perfectly 
pure  sugar  is  added  to  the  boiling  "  bulk,"  so  as  to  bring  it 
up  to  proof  by  the  addition  of  sugar,  instead  of  evaporating 
the  water.  The  contents  of  the  boiler  are  now  removed 
therefrom^  and  made  into  loaves  in  the  usual  manner ;  but 
the  subsequent  bleaching  of  the  sugar  in  moulds^  if  required, 
must  be  performed  by  the  process  of  ^^  repeated  purification," 
and  not  by  the  ordinary  claying  process ;  and  the  runnings 
therefrom  must  be  used  direct  for  making  refined  sugar,  or 
aa  "coverings"  for  sugar  in  the  process  of  purification,  ac- 
cording to  its  quality.  The  runnings  or  liquor  having 
drained  from  the  loaves,  they  are  cleaned,  dried,  and  packed 
for  the  market,  as  usiud. 

The  patentee  claims,  Firstly, — the  particular  apparatus  de- 
scribed, consisting  of  the  purifying  andcrystallizing  vessels,  by 
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means  of  which  the  several  processes  of  draining^  crystallising, 
and  poriiying  sugar  are  effected.  Secondly, — the  manual  and 
mechanical  process  of  *'  elairqage  contiaUf  or  oontinned  pu- 
rification/^ by  means  of  washing  the  sugar  contained  in  the 
aboFe-mentioned  cases  or  vesseki^  combined  with  a  metallic  or 
other  web  in  the  purifying  cases,  or  in  omical  forms,  with  or 
by  continued  applications  or  "  coverings^^  of  sngar  syrvp,  of 
rather  superior  quality  in  each  operation  to  the  sugar  under 
treatment;  whereby  the  most  impure  sugar  is  washed  con- 
secutively with  better  and  better  '^  coverings''  of  syrup^  until 
a  solution  of  puie  sugar  is  used  in  the  last  washing  only,  to 
complete  the  process.  Thirdly, — the  collection  of  crystals  of 
sugar  from  exhausted  syrups,  by  boiling  or  mixing  tl^m  with 
impure  sugar,  so  as  to  bring  about  a  further  crystallisation  of 
the  sugar  remaining  in  them ;  and  also  by  boiling  very  weak 
syrups  at  a  very  low  temperatQre,and  allowing  them  to  stand 
in  large  reservoirs  until  crystallization  has  taken  plaee,  in 
combination  with  the  subsequent  use  of  the  purifying  vessels, 
who^y  the  crystals  are  afterwards  separated,  and  purified  hf 
the  clairqage  caniinu.  Fourthly, — ^the  concentration  of  solu- 
tions of  pure  sugar,  when  hei^d  to  about  230^  Fahr.,  by 
the  addition  of  a  proper  quantity  of  pure  sugar,  instead  of 
evaporating  the  water,  to  produce  the  said  concentration,  for 
removing  into  the  cooler,  and  being  then  conveyed  into  the 
conical  moulds,  in  the  usual  manner. — llnroUed  ta  the  It^ 
rolment  Office,  July,  1843.] 


To  William  Cook,  of  Kif^^tre^,Regefd''dreHy  andlAqHor- 
pond-atreet,  in  the  county  of  Middlesess,  coach-maker,  for 
improvements  in  carriages^. — [Sealed   22nd  February, 

1840.] 

This  invention  relates  to  those  carriages  wherein  German 
shutters  are  used,  for  the  purpose  of  closing  them ;  and  con- 

•  By  a  Memorandum  ofAIteration,  bearing  date  April  5th,  1843,  the  above 
title  has  been  altered  to  **  improvements  in  carriages  wherein  German  shut- 
tea  «re  QBed,  as  to  the  mode  of  moving  and  working  such  G«niuin  shutteob" 
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"••'^ 

sists  in  the  ap^^cation  of  certain  mechanism  to  facilitate  the 
Hioving  of  such  shutters. 

The  Oeimau  shutter^  shewn  by  the  patentee^  is  composed 
0f  three  glazed  leaves;  the  first  or  upper  leaf  is  hinged  to 
the  firarae,  which  is  fixed  in  the  head  of  the  carriage ;  the 
aeeoiid  leaf  is  hinged  to  the  firsts  and  the  third  leaf  to  the 
second^  in  such  a  manner  as  to  admit  of  their  being  folded 
tc^ether>  and  raised  above  the  heads  of  the  passengers. 
Now>  in  order  that  the  shutters  may  be  easily  opened  or 
closed^  they  are  connected,  by  cords,  with  three  or  more 
spring-barrels,  similar  to  the  spring-barrels  of  clocks  or 
watches,  and  contained  in  a  box,  affixed  to  the  head  of  the 
carriage.  When  it  is  desired  to  raise  or  fold  up  the  shutters, 
the  person  within  the  carriage  pulls  the  third  or  lower  leaf 
inwards,  by  means  of  a  small  strap,  and  the  spring-barrels 
then,  winding  up  the  cords,  raise  the  shutters,  which  can  be 
readily  lowered  again  by  pulling  the  above  strap. 

The  patentee  claims  ''the  mode  of  combining  the  parts,  as 
herein  described,  and  applying  them  to  carriages,  for  facili- 
tating the  moving  or  working  of  Grerman  shutters  by  springs.*' 
— [InroUed  in  the  Inrolment  Office,  August,  1840.] 


To  Edmund  Morewood,  ofHighgate,  in  the  county  of  Mid- 
dUseXy  Gent.,  for  an  improved  mode  of  preserving  iron 
and  other  metals  from  oxidation  or  rust, — being  a  com- 
rnvmcation. — [Sealed  27th  August,  1841.] 

This  mode  of  preserving  metals  from  oxidation  consists  in 
first  tinning  the  articles,  and  then  zincing  them,  so  that  the 
outer  surface  may  be  zinc,  placed  in  such  relation  with  the 
tin,  and  the  article  to  be  preserved,  that  the  tin  and  zinc  will 
have  a  combined  influence  in  preserving  the  iron  or  other 
material. 

The  article  to  be  preserved  must  be  composed  of  metal 
which  will  not  fuse  below  1200^  Fahr. ;  it  is  first  tinned  by 
any  of.  the  means  now  in  use;  and  then,  after  being  well 
cleaned,  is  immersed  in  molten  zinc,  of  the  purest  kind,  the 
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•ur&oe  of  whkfa,  haTing  been  cueAiUjr  sldiiimec^  is  to  lie 
covered  with  a  flax  of  sal-ammoniac.  Hie  ariick  mnafc  re« 
main  immersed  in  the  mcdten  sine  until  the  zinc  surface^  on 
withdrawing  it  slowly^  presents  a  smooth  and  even  appear- 
ance; it  is  then  to  be  thoronghly  washed  in  dean  water,  and 
diied  in  bran  or  saw-dnst  If  the  article  be  so  large  that,  on 
being  imnursed,  it  would  sensibly  lower  the  temperature  of - 
the  molten  zinc,  the  patentee  heats  it,  before  immersion,  but 
not  so  much  so  as  to  soffcen  the  coating  of  tin;  and^  previoua 
to  taking  it  out,  he  moves  it  gently  riiout  in  Ae  molten  zinc 
After  describing  the  above  mode  of  preserving  metak  from 
oxidation,  the  patentee  says,  ^  I  daim,  as  the  inventioa  eom- 
muiicated  to  me,  the  preaerving  of  mm,  and  other  metala 
capable  of  being  tinned,  and  fusing  at  a  temperature  (^  not 
less  than  1200^  of  Fahrenheit,  from  oxidation,  by  tinning 
them>  and  then  dipping  the  tin  covering  or  surface  in  molten 
zinc,  as  aforesaid,  or  otherwise  coating  the  said  tin  eoverii^p 
or  surface  with  zinc,  in  such  manner  that  an  union  or  contact 
shall  take  place  between  the  surfaces  of  the  zinc  and  tin; 
whereby  I  cause  a  united  or  combined  influenoe  to  be  exerted 
in  the  preservation  of  the  said  iron  or  other  metal;  and 
which  influence  I  believe  to  be,  that  the  zinc  prevents  the  de- 
structive effects  of  the  tin  upon  the  iron  or  other  metal,  when 
tin  alone  is  used ;  and  that  the  tin  lessens  the  destructive  in- 
fluence of  the  iron  or  other  metal  upon  the  zinc,  when  zinc 
alone  is  used  to  cover  the  said  iron  or  other  metal/^ — [Za- 
roUed  in  ike  Inrolmeni  Office,  February,  1842.] 


To  Solomon  Rolinson,  of  Dudley,  in  the  county  of  fFor- 
eester,  rolUtwmer,  for  certain  improvements  in  the  numu- 
faeture  of  shot.— [Sealed  30th  March,  1848.] 

This  invention  consists  in  manufacturing  iron  shot  from 
malleable  or  wrought  iron,  by  cutting,  compressing,  and  roll- 
ing it,  instead  of  casting  the  shot,  as  usual. 

A  round  bar  of  malleable  or  wrought-iron  is  heated  to 
nearly  a  wdding  heat,  and  divided,  by  a  circular  saw  or 
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skeara^  into  pieces,  ciNTeaponding  with  the  weight  of  the  shot 
intended  to  be  manoiBctared,  (making  a  small  allowance  for 
waste  in  the  subsequent  processes) ;  these  pieces  are  then 
roQBded,  hj  submitting  them  to  pressure  in  spherical  mouldsi 
and  are  finished  by  passing  them  through  the  rolling-mill 
represented  in  Plate  VI.  Fig.  1,  is  a  plan  view  of  the  nia'- 
ehine  j  fig«  2,  a  back  view;  and  fig.  3,  a  transverse  section^ 
on  the  Ime  a,  b,  of  figs.  1,  and  2.  a,  is  the  sill  or  founda* 
tion-firanie  of  the  machine ;  b,  the  bed-plate,  bolted  to  the 
sill;  o,  €j  ^^boQfiings^'  or  carriages,  secured  to  the  bed*plate,  and 
aupporting  the  axis  of  the  grooved  roller  tf ;  and  e,  is  an  ad* 
ditional  housing  or  carriage,  which  supports  the  quadrant^ 
shaped  cup  /.  In  the  cup  fy  three  semicircular  grooves  are 
mdide,  eorresponding  with  those  in  the  roller  dy  and  forming, 
with  them,  three  circular  channels;  into  the  eitrances  of 
which  the  pieces  of  iron,  whilst  hot,  are  dropped,  and,  by  the 
revolution  of  the  roller  dy  (which  is  driven  by  a  band  from  a 
steam-engine  or  other  prime  mover,)  are  forced  through 
them.  This  process  of  roUing  may  be  repeated  as  many 
times  as  the  operator  considers  it  necessary. 

If  the  shot  are  required  to  be  made  of  any  modification  of 
the  circular  form,  the  grooves  in  the  roller  dy  and  cup/,  can 
be  altered  to  suit  the  same. 

The  patentee  claims  ^*  the  manufacturing  of  iron  shot  by 
the  combination  of  means  for  cutting,  compressing,  and  roll- 
ing, before  described ;  of  which  means,  separately  considered, 
some  are,  as  before  explained,  old,  and  some  new;  but  all  are 
new  in  the  general  combination  thereof,  for  the  purposes  of 
the  present  invention.'^ — [Inrolled  in  the  Inrolment  Office y 
Septemb&Ty  1843.] 


To  James  Clbm:knt,  of  lAverpooly  far  improvements  in  com- 
position for  ornamenting  glass  and  pUture-frameSy  and 
articles  for  interior  and  other  decorations;  also  for  the 
manufoctttre  qf  toys  and  other  fancy  articles. — [Sealed 
4th  March,  1842.] 

Th2  invention  for  which  this  patent  has  been  obtained  esn- 
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sists  in  producing  a  composition  or  compositions^  to  be  ap^ 
plied  to  ornamenting  glass  and  picture-frames^  and  articles 
for  interior  and  other  decorations,  and  for  making  toys^  &c.^ 
by  combining  the  paste  or  pulp  of  potatoes  with  any  other 
suitable  materials^  in  a  pulverized  state. 

The  potatoes  are  boiled,  steamed,  or  roasted,  as  if  intended 
for  the  table ;  and  are  then  bruised,  and  mixed  with  some 
finely  pulverized  substance,  such  as  saw-dust,  turf,  the  waste 
bark  from  a  tan-yard,  or  any  other  fine  powder  that  can  be 
obtained  at  a  small  cost ;  this  mixture  is  worked  into  a  fine 
paste,  by  rolling  aiid  beating,  and  is  then  ready  to  be  moolded 
into  the  required  forms. 

In  concluding  his  specification,  the  patentee  says,  he  wishes 
to  have  it  understood,  that  his  invention  does  not  depend 
upon  the  materials  employed  in  combination  with  the  po- 
tatoes ;  the  object  of  the  invention  being,  to  apply  the  pulp 
or  paste  of  potatoes,  in  combination  with  suitable  powdered 
materials,  to  produce  a  composition  to  be  formed  or  moulded 
into  the  shapes  desired,  for  the  purposes  above  mentioned.* — 
[Inrolled  in  the  Inrolment  Office,  September,  1842.] 


Acuntffic  itoturis. 


REPORT  OF  TRANSACTIONS  OF  THE  INSTITUTION 

OF  CIVIL  ENGINEERS. 

(Continued  from  page  60,  Vol.  XXIV.) 


June  20th,  1843. 
The  President  in  the  Chair. 

A  Pressure-Gauge  was  presented  for  the  Museam  of  the  Institution 
by  Atered  King,  M.  Inst.  C.  £. 

This  gauge,  which  has  been  used  at  the  Liverpool  gas-works  for 
more  than  ten  years,  for  indicating  small  amounts  of  pressure, 
consists  of  a  close  cistern  containing  water,  in  which  is  a  cylinder 
having  in  it  a  hollow  float,  connected  with  a  balance-wei^t,  by 
a  fine  silken  cord,  passing  over  a  pulley,  on  the  axis  of  which  is 
fastened  a  pointer,  one  end  of  which  marks  the  amount  of  nres- 
sure  upon  a  dial,  divided  in  such  a  manner,  that  as  each  divuion 
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u  equal  to  a  column  of  water  I -10th  of  an  inch,  a  difference 
equal  to  l-50th,  or  even  1-1 00th  of  an  inch,  may  be  estimated. 

The  action  is  very  simple,  the  float  being  elevated  by  the  rising 
of  the  water  within  the  cylinder,  when  the  surface  is  depresaea 
in  the  cistern  foy  the  pressure  of  the  current  of  gas  from  the  in- 
let pipe. 

The  description  was  illustrated  by  a  diagram,  shewing  the  in* 
temal  construction  of  the  gauge. 


*'  Description  of  a  Machine  for  raising  and  lowering  Miners.'' 
By  John  Taylor,  M.  Inst.  C.  E. 

The  author  states  that  the  great  depth  to  which  the  copper 
and  tin  mines,  in  Cornwall  and  in  Germany,  had  been  worlced, 
had  drawn  simultaneously,  in  the  two  countries,  the  attention  of 
engineers  to  some  mode  of  facilitating  the  ascent  and  descent  of 
the  miners,  whose  strength  was  exhausted,  and  their  health 
seriously  affected,  by  the  fatigue  of  going  to  and  returning  from 
the  scene  of  their  labours  by  nearly  vertical  ladders,  as  the  men 
could  not  be  raised  and  lowered  by  the  rope  of  the  winding  en- 
gines, as  in  the  coal  districts.  The  Polytechnic  Society  of  Corn- 
wall offered  premiums  for  machines  for  effecting  this  object,  and 
in  1834  three  prizes  were  respectively  awarded  to  Mr.  Michael 
Loam,  Capt.  W.  Nicholas,  and  Capt.  W.  Edchards,  for  ^lans,  the 
two  first  of  which  embraced  the  principle  which  has  since  been 
adopted  with  modifications,  both  in  Gennany  and  in  Cornwall. 
A  premium  was  also  offered  by  Mr.  Tremayne  for  any  new  me- 
thod, or  for  the  most  available  improvement  on  the  former  plans, 
and  was  awarded  in  1838  to  Mr.  John  Phillips,  for  a  method, 
differing,  however,  from  that  which  has  been  put  in  practice. 
About  this  time  it  was  ascertained  that  a  machine,  somewhat 
similar  to  that  designed  by  Mr.  Michael  Loam,  had  been  applied 
with  success,  to  one  of  the  deepest  mines  in  the  Hartz ;  and 
drawings,  with  a  description,  were  published  in  the  Report  of 
the  Polytechnic  Society  of  1838.  Mr.  Charles  Fox  also  com* 
menced  a  subscription,  for  the  purpose  of  awarding  a  sum  of 
money  to  any  proprietor  of  mines  who  would  first  bring  into 
active  operation  efiicient  machinery,  adapted  for  the  purpose  in 
question. 

At  length,  the  adventurers  of  the  Tresavean  copper-mines, 
undertook  to  erect  a  machine  from  the  designs,  and  under  the 
superintendence,  of  Mr.  Michael  Loam ;  it  was  first  used  for  a 
depth  of  27  fathoms,  on  the  5th  of  January,  1842 ;  has  since  been 
extended  to  264  fathoms  ;  and  it  is  now  contemplated  to  carry 
it  to  the  lowest  part  of  the  mines,  which  is  288  fathoms  deep. 

The  machine,  which  is  worked  by  a  steam-engine  with  a  cy- 
linder of  36  inches  diameter,  consists  of  two  rods,  to  which  are 
attached,  at  intervals  of  6  feet  throughout  their  length,  platforms, 
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upon  whidi  the  men  Btand :  these  rods  reeem  an  altematkig 
motion  from  two  cranks,  which  giTe  them  a  stroke  of  12  feet ; 
the  men,  either  in  ascending  at  descending,  step  from  one  pkt- 
form  to  the  other,  as  the  rodi  remain  for  an  instant  ahnost  station- 
ary, when  the  cranks  are  going  over  the  top  and  bottom  centres ; 
and  as  the  platforms  are  half  the  length  of  the  stroke  apart,  one 
set  of  men  can  aaeend  whUe  another  set  is  descending,  without  at 
all  interfering  with  each  other.  Each  rod  makes  three  strokes 
per  minate  ;  and  when  once  the  platforms  are  filled  with  men, 
they  are  landed  at  the  rate  of  six  men  per  minute,  either  going 
up  or  down ;  the  speed  of  travelling  being  about  72  feet  per  min- 
ute, or  240  fathoms  in  20  minutes.  By  the  ordinary  mode  of 
ascending  by  ladders  it  would  have  occupied  48  minutes  to  mount 
firam  the.  same  depth,  as  the  usual  speed  is  about  30  feet  per 
minute,  so  that  more  than  50  per  cent,  of  time  is  saved,  indepen- 
dent of  the  diminution  of  fatigue. 

The  rods  at  the  Tresavean  mine  act  vertically  for  the  first  70 
fathoms,  below  which  they  follow  the  direction  of  the  vein,  di- 
verging from  the  perpendicular  from  6  inches  to  18  inches  in  6 
feet.  The  action  of  the  i^pparatus  is  stated  to  be  perfectly  suc- 
cessful ;  no  accident  has  occurred  in  the  use  of  it,  and  the  miners 
are  convinced  of  the  safety  as  well  as  the  ease  afforded  by  it. 


Mr.  Taylor  observed,  that  there  was  an  extraordinary  coinci- 
dence of  time  in  the  appearance  of  this  invention,  as  the  public 
attention,  both  in  Germany  and  in  England,  seemed  to  have  been 
directed  to  the  subject  simultaneously,  without  any  correspond- 
ence between  the  engineers  of  the  two  countries.  There  had 
been  many  competitors  for  the  premiums  offered  in  Cornwall  for 
the  best  methocC  but  the  only  successful  plans  were  those  men- 
tioned in  the  paper ;  and  the  machine,  therein  described,  was  a 
eombinataon  of  tne  plan  proposed  by  Mr.  Loam,  and  that  actually 
in  use  in  the  Hartz  mines. 

Mr.  Buddie  recollected,  many  years  ago,  seeing  a  model  of  a 
somewhat  similar  machine,  which  had  been  in  use  in  Germany  for 
fifty  years;  it  consisted  of  two  rods,  upon  whose  sides  were 
hooks,  at  given  distances,  which,  on  receiving  a  reciprocating 
motion,  were  alternately  engaged  on  the  opposite  handles  of  the 
'*  kibble,"  containing  the  ore,  which  was  thus  raised  to  the  sur- 
face ;  it  was  probable  that  the  idea  of  raising  the  miners  had 
been  taken  ^m  this  old  machine. 

Mr.  Taylor  replied  that  he  did  not  think  Mr.  Loam  knew  of  . 
the  existence  of  any  machine  of  the  kind,  and  that  the  first  im- 
pulse given  to  the  subject  was  by  the  premiums  offered  for  the 
best  method,  which  had  directed  the  attention  of  en^neers  to  it. 
An  American  machine,  somewhat  similar  to  that  described  by  Mr. 
Buddie,  had  been  exhibited  in  London,  by  Mr.  Slade :  it  was  de- 
signed for  raising  ore  and  water,  but  Mr.  Taylor  thought  it  ap- 
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pikdble  to  ndsiBg  die  ndnere,  and  directed  the  attention  of  the 
patentee  to  the  fittb|ect,  bnt  the  auudiine  was  not  socceMful. 

In  asBver  to  a  question  from  the  President,  Mr.  Saddle  said 
that  the  Bystem  was  not  applicable  to  the  mines  at  Neweastle,  a» 
the  men  went  np  and  down  by  the  rope.  By  the  nse  of  gaidea 
asd  slides^  the  lale  of  drawing  the  coal  to  the  surface  was  gene« 
nXtj  aboot  18  feet  per  second,  winch  was  not,  however,  con- 
aidaed  sufficient,  anid  a  greater  velocity  was  contemplated. 


"Description  of  Annnlar  Valves  used  for  Pumps  for  Water-works, 
&c." — By  Richard  Hosking. 

The  annular  valve  consists  of  three  concentric  rings,  arranged 
pyramidally,,  and  resting  one  apcm  the  other,  thereby  affording  a 
i^  passage  for  the  water  around  the  circumference  ;  the  upper 
nog  is  attached  to  a  stalk,  and  the  two  lower  ones  have  internal 
wmg8»  which  sarve  as  guides  when  the  rings  are  in  motion. 

The  chief  advantages  afforded  by  these  valves,  are  stated  to  be 
an  increase  of  water-way,  and  a  reduction  of  concussion,  for  as 
the  concussion  occasioned  by  the  shutting  of  pump^valves  is  in 
proportion  to  the  surface  in  contact,  and  the  square  dP  the  height 
or  instance  passed  through  while  in  the  act  of  shutting,  the  greater 
the  number  of  parts  of  which  the  valve  is  composed,  the  greater 
will  be  the  freedom  of  water-way,  and  consequently  the  burthen 
on  the  engine  and  the  concussion  will  be  proportionally  diminished. 

These  valves  were  first  used  in  two  30-inch  pumps,  at  the  WaL 
dersea  Drainage,  near  Wisbeach,  and  they  have  since  been  intro- 
duced into  the  Royal  Polborro  Consols  Mine,  and  the  Yauxhall 
Water-works. 


"  On  the  construction  of  Valves  used  in  Pumps  for  raising  water  ."^ 
By  Samuel  Collett  Homersham,  Assoc.  Inst.  C.  £. 

The  author  first  describes  the  orijzinal  leather-flap  valves  which 
are  in  common  use,  shews  their  de&cts,  the  modifications  which 
have  been  introduced  in  them,  and  the  reasons  why  a  better  kind 
of  valve  was  necessary,  particulariy  for  large  pumps  appended  to 
steam  engines,  quoting  from  Mr.  Wickstead's  work  on  the  Cornish 
engine,  that  by  the  closing  of  the  valves  at  the  East  London  Wa- 
ter-works, the  whole  of  the  engine-house  was  shaken.  This  led 
to  the  application,  by  Messrs.  Harvey  and  West,  of  a  modifica^ 
tion  of  me  double-beat  steam  valve,  only  making  it  self-acting ; 
by  this,  it  is  stated,  the  concussion  is  so  much  reduced,  that  little 
inconvenience  is  felt  from  it.  No  air  is  required  to  be  admitted 
beneath^  as  iB  frequently  the  case  with  common  valves,  conse- 
quently the  pump,  when  at  work^  lifts  its  full  complement  of 
water* 
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The  author  states,  that  in  this  yalve  the  diameter  of  the  top* 
seating  is  somewhat  smaller  than  the  lower,  for  the  pmpoee  of 
allowing  a  sufficient  area  for  the  pressure  of  the  water  to  act 
against  in  lifting  it.  He  remarks,  that  the  pressure  required  to 
open  these  valves  appears  to  vary  from  2  lbs.  to  5  lbs.  per  square 
inch,  and  that  it  does  not  seem  to  follow  any  uniform  rule.  The 
Beatings  which  answer  best,  are  composed  of  pieces  of  wood  fitted 
in  a  groove,  with  the  fibres  in  a  vertical  position.  The  principal 
advantages  of  this  kind  of  valve,  as  to  durability,  slight  concus- 
sion on  closing,  facility  of  repair,  &c.,  are  then  enumerated  ;  but 
it  is  ui^ed  against  them  that  the  passage  for  the  water  is  circuit- 
ous, and  therefore  the  power  required  to  force  the  water  through 
is  considerable,  and  that  in  a  large  valve  the  height  to  which  it 
rises  is  too  great. 

He  then  states  that  Mr.  James  Simpson,  who  has  had  great 
experience  in  the  difficulties  attendant  upon  the  use  of  large 
pumps,  some  years  since  conceived  the  idea  of  obtaining  valve 
openings  nearly  equal  to  the  full  area  of  the  clack  chambers,  by 
means  of  a  conical  valve,  formed  of  rings,  shutting  down  upon 
each  other ;  this  was  afterwards  modified  into  a  valve  with  sepa- 
rate seatings  for  the  rings  to  fall  upon,  allowing  a  passage  for  the 
water  both  inside  and  outside  the  rings,  thus  obviating  the  neces- 
sity of  their  lifting  more  than  one-half  the  space  of  the  width  of 
the  openings  in  the  seating,  and  it  was  found  that  in  valves  of 
large  diameter,  by  increasing  the  number  of  openings,  the  height 
of  lifting,  in  opening,  could  be  further  reduced ;  the  closing  was 
necessanly  more  rapid,  the  concussion  was  nearly  avoided,  and 
the  passage  of  the  water  was  rendered  direct  and  ^e  from  bends 
and  interruptions.  A  valve  on  this  construction  was  adapted  to 
the  engine  at  the  Lambeth  Water-works,  and  it  was  found,  on 
setting  it  to  work,  that  a  counterbalance  weight,  of  upwards  of  one 
ton,  required  to  be  moved  f^om  the  pump  side  of  the  beam,  to  some 
distance  on  the  steam  piston  side ;  the  saving  of  steam  consequent 
on  this  and  the  action  of  the  valve,  amounted  to  about  7  per  cent, 
of  the  quantity  previously  used.  The  same  efiect  was  observed 
at  the  Chelsea  Water-works,  where  similar  valves  were  substituted 
for  those  of  Messrs.  Harvey  and  West. 

It  is  stated,  that  in  consequence  of  the  galvanic  action  between 
the  brass  rings  and  the  iron  seatings,  wood  seatings  were  adopted, 
and  have  been  found  very  preferable.  The  dimensions  of  all  these 
valves  are  given  in  detail,  and  also  of  several  other  large  valves 
which  have  been  made. 

The  question  of  the  proper  weight  of  valves,  in  proportion  to 
the  height  of  the  column,  is  then  examined  at  great  length,  and 
the  following  rule  is  given :  "  The  mean  velocity  of  the  water,  in 
feet,  per  second,  through  the  valve,  being  ascertained,  one-half 
more  is  added  to  this  velocity,  and  considered  as  the  maximum 
velocity  of  the  water  through  the  valve  ;  and  the  height  of  the 
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head  of  water  being  foand  that  would  produce  this  v^city,  every 
1}  inch  of  such  height  is  considered  equal  to  one  ounce  weight 
avoirdupois,  acting  upon  each  square  inch  of  the  area  of  the  valve^ 
against  which  the  water  impinges,  in  its  passage  to  the  pump 
barrcQ,  allowance  being  made  for  the  difference  of  the  weight  of 
the  ring,  when  immersed  in  water,  compared  with  its  weight  in 
the  air."  By  this  rule,  it  was  found  that  a  considerable  weight 
required  to  be  added  to  the  valves  which  had  been  erected,  and 
that  addition  rendered  the  concussion  scarcely  perceptible. 

The  author  advocates  a  large  area  in  the  valve  passages  for  the 
water  to  flow  through,  in  order  that  the  power  of  the  engine  may 
not  be  expended  in  putting  the  fluid  in  motion  to  fill  the  pump- 
barrel.  He  states,  that  the  proper  area  depends  on  the  diameter 
of  the  pump  and  the  workins  velocity  of  the  plunger ;  and  that 
if  the  maximum  velocity  of  the  water  up  the  suction  pipe  is  not 
allowed  to  exceed  6  feet  per  second,  but  little  advantage  will,  in 
ordinary  cases,  be  gained  by  reducing  that  velocity ;  that  an  in* 
crease  of  speed  is  often  unavoidable,  but  that  it  causes  a  great 
expenditure  of  power ;  and  he  quotes  Mr.  Wicksteed's  experi- 
ments in  support  of  this  position.  He  urges  from  this,  the  im^ 
portance  of  reducing  the  velocity  of  the  water  in  entering  and  in 
quitting  the  pump  barrel ;  and  also  that  the  lift  of  the  valve 
idiould  not  exceed  2  inches,  and  should  be  as  much  less  as  possi-' 
ble,  as  the  valve,  in  that  case,  closes  quickly  before  the  return 
stroke  of  the  engine  commences.  Short  lifts  are  then  examined, 
and  it  is  stated  that  the  valves  wiU  not  close  rapidly,  unless  they 
are  weighted  sufficiently  to  resist  the  maximum  velocity  of  the 
water  flowing  through  them,  and  are  careful^  adjusted  to  it ;  and 
that  if  they  are  too  heavy  there  is  a  loss  of  power  in  working  tho 
pumps. 

Several  modifications  of  these  valves,  adapted  to  various  uses^ 
are  then  described,  and  the  author  states  that  his  intention  is,  to 
lay  before  the  Institution  an  account  of  such  valves  as  had  been 
found  to  answer  well  in  practice ;  and  to  direct  attention  to  the 
correct  principles  for  constructing  them  of  proper  proportions, 
and  of  durable  materials. 


Mr.  Simpson  corroborated  the  account  of  the  advantages  of 
the  valves  described  in  the  paper ;  he  had  found  them  practically 
usefol  and  economical. 

Mr.  Wicksteed  said,  that  with  Messrs.  Harvey  and  West's  im-r 
provements,  a  valve  4  feet  in  diameter,  which  formerly  rose  be- 
tween 4  inches  and  5  inches,  now  only  lifted  1:J^  inch ;  the  con- 
cussion was  diminished  and  the  durability  insured;  the  latter 
was  increased  by  substituting  wooden  faces  for  metal  ones ;  by 
this  means  also  the  corrosion,  attendant  upon  the  contact  of  two 
metals,  was  avoided.  One  of  these  valves  had  already  lasted 
three  years,  and  was  still  quite  good.     The  principal  improver 
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ment  consisted  in  making  the  water  pass  all  round  the  dream^ 
ference,  instead  of  through  the  centre  of  the  valve.  The  difficulties 
which  had  been  experienced  at  Old  Ford  had  not  arisen  from  the 
form  of  the  valves,  but  from  the  situation  in  which  they  were 
placed ;  he  argued,  therefore,  that  when  experiments  were  made 
upon  these  valves,  new  boxes  and  suction  pipes  should  be  made 
expressly  for  them,  and  they  ought  not  to  he  adapted  to  the  pipes 
from  whence  the  old-shaped  valves  had  been  taken.  He  approved 
particularly  of  the  form  of  the  double-beat  valves,  as  possessing 
great  strength,  and  reducing  the  liability  to  fracture. 

Mr.  Taylor  said,  that  the  meeting  was  much  indebted  to  the 
author,  for  layine  down  positive  rules  and  principles,  on  a  subject 
which  had  not  hitherto  been  sufficiendy  attended  to.  He  fhlly 
approved  of  those  forms  of  valves  in  wnich  the  area  was  divided 
into  several  openings ;  the  loading  the  valve  proportionably  was 
also  of  importance.  All  the  ring  valves,  among  which  he  would 
include  that  of  Mr.  Hosking,  tended  to  diminiw  the  concussion ; 
but  however  good  they  might  appear  theoretically,  there  were 
some  practical  objections  against  most  of  them:  for  instance, 
Harvey  and  West's  valve  was  not  applicable  for  mines,  because* 
as  the  two  lifting  faces  were  connected,  a  chip  or  any  sand  being 
interposed  between  either  of  them  would  cause  considerable  leakage 
in  both ;  the  ring  valves  were  not  liable  to  this  objection,  and 
therefore  were  preferable  for  mines  or  situations  where  the  .water 
contained  any  foreign  substances.  The  old  butterfly  leather  valve 
had  been  much  improved,  and  recently  a  modification  of  it  had 
been  introduced,  which  promised  to  he  very  effective.  The  area 
of  the  valve  was  divided  mto  eight  compartments,  each  covered 
by  a  triangular  flap  of  leather,  tanged  to  the  circumference  of  the 
bucket,  and  all  meeting  in  the  centre  on  a  raised  apex.  By  this 
arrangement  nearly  the  whole  area  of  the  pump-valve  was  opened ; 
the  cost  of  construction  was  also  diminished,  because,  instead  of 
cutting  the  lar^  flaps  only  out  of  the  finest  and  largest  hides  of 
leather,  small  pieces  could  be  used :  valves  thus  constructed,  had 
been  in  use  in  mines  for  upwards  of  seven  months,  without  repair. 

The  improvements  in  the  valves  had  produced  a  corresponding 
increase  in  the  height  of  the  column  of  the  pumps ;  it  formeriy 
was  about  15  fathoms;  Woolf  had  eradually  increased  it  to  40 
fathoms  ;  and  now  a  column  of  50  nithoms  was  sometimes  used. 

He  was  an  advocate  for  giving  a  very  large  area  to  the  suction* 
nipes ;  for  instance,  in  one  mine  under  his  direction,  to  a  valve 
20  inches  in  diameter,  two  suction-pipes,  each  of  20  inches  di&- 
ineter,  had  been  adopted,  with  great  advantage  to  the  engine ; 
the  pump  drew  more  water  and  worked  much  more  steadily. 

Mr.  Parkes  remarked,  that  the  concussion  arising  from  the 
closing  of  the  valves  of  low-lift  pumps,  was  more  destructive  than 
in  the  high-lifts ;  an  entirely  different  system  was  therefore  pur- 
sued in  pumpine.  The  engine  started  very  rapidly,  and  was 
■Bierally  worked  much  faster,  which  altered  the  conation  of  the 
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pmnpmg.  At  the  engine  of  the  Waldersea  drainage,  near  Wis- 
beach,  there  was  a  pump  of  6  feet  diameter,  with  a  length  of  stroke 
of  8  feet ;  the  valves  were  formerly  destroyed  more  rapidly  than 
in  any  mine  in  Cornwall ;  recently,  Mr.  Hoskin^  had  adapted  to 
it  a  large  box,  having  in  the  centre  a  valve  of  30  inches  diameter, 
and  around  it  five  other  valves,  the  sum  of  the  area  of  the  six 
▼alves  being  greater  than  that  of  the  pump :  the  result  was  a 
great  diminution  of  concussion,  and  consequently  increased  du- 
rability of  the  valvea« 

Mr.  Glynn  agreed  with  Mr.  Taylor,  in  thinking  that  Messrs. 
Harvey  and  West's  valves  were  not  so  well  adapted  for  mining 
purposes  as  they  were  for  water-works,  or  for  situations  where 
only  clean  water  was  passed  through  them.  Mr.  Darlington  had 
introduced  a  modification  of  the  valve,  which  he  thought  would 
be  very  efficacious ;  it  was  being  constructed  by  the  Butterley 
Iron  Company,  and  he  would  send  a  description  of  it  to  the  In* 
fftitution. 

The  principle  of  large  valves  had  been  extended  to  blast  engines ; 
the  size  of  the  air-valves  having  been  much  increased,  a  corre- 
sponding advantage  had  been  found  in  their  duration,  as  well  as 
in  the  work  of  the  engine. 


June  27th,  1843, 
The  Peesident  in  the  Chair. 

**  A  model  and  drawing  of  a  Lock-meter,  used  in  Lombardy,  for 
measuring  Water  for  Irrigation,"  were  presented  by  Benedetto 
Albano,  M.  Inst.  C.  £. 

The  author  stated  that  the  necessity  for  regulating  the  supply  of 
water  for  irrigation,  had  induced  the  adoption  in  Lombardy  of  4 
meter,  with  an  aperture  of  given  dimensions,  as  a  standard  for 
the  emission  of  water  to  the  irrigating  channels, — this  was  termed 
the  ''bocche  magistrale."  This  standard  was  called  "oncin 
d'acqua  magistrale,"  by  which  was  understood,  a  quantity  of 
water  flowing  through  a  given  aperture,  under  an  unvarying  pres- 
sure, permitting  only  the  passage  of  a  certain  quantity  per  minute. 
This  "  onda  d'acqua"  has  now  been  decided  by  Krenzlin  to  be 
eqiuil  to  2*12  cubic  metres  per  minute,  and  is  now  the  received 
authority ;  and  the  system  is  adopted  throughout  Italy. 

The^  structure  consists  of  an  aperture,  where  the  water  is  mei^ 
cured,  leading  to  which  is  the  channel,  having  a  floor  inclined  to 
the  supplying  stream,  at  an  angle  of  1  in  15 ;  this  channel  is 
covered  by  a  horizontal  close  boarding  or  ceiling,  by  which  the 
ondulatory  motion  of  ;the  water  is  checked,  and  any  air  is  pre- 
vented from  getting  into  the  chaimel,  while  the  height  of  the 
head  is  restricted  to  4  inches  above  the  aperture.  At  the  end  is 
a  sluice-gate  of  the  same  width  as  the  aperture,  to  be  raised  by  a 
rack  ;  on  the  gate  is  a  block  to  prevent  its  being  raised  too  high. 
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and  a  bolt  and  lock  secure  it.  The  discbarge  cbannel  is  about 
18  feet  long,  is  inclined  1  in  108,  and  widens  about  4  inches  at 
each  side,  diverging  outwards  nearly  6  inches  in  the  entire  length. 
The  sluice-gate  being  opened  sufficiently  to  fill  the  covered 
channel  up  to  the  ceiling,  tne  quantity  of  water  flowing  through 
the  aperture  is  accurately  measured. 


"  On  the  present  State  of  the  Streets  of  the  Metropolis,  and  the 
importance  of  their  amelioration."  By  Charles  Cochrane, 
President  of  the  Association  for  the  promotion  of  improved 
Street  Paving,  &c. 

This  paper  first  refers  to  a  Commission  formed  by  the  present 
Government,  "  for  inquiring  into  and  considering  the  most  effec- 
tual means  of  improving  the  Metropolis,  and  of  providing  in- 
creased facilities  of  communication  therein ;"  also  to  a  Report  of 
a  Committee  of  the  House  of  Commons,  which  recommends 
"  that  an  institution  should  be  formed  expressly  for  ascertaining, 
by  a  succession  of  experiments,  the  best  mode  of  constructing 
roads  and  keeping  them  in  repair." 

A  brief  history  of  the  different  kinda  of  carriage-ways  and  foot- 
pavements  is  then  given,  shewing  that  the  resources  of  art  and 
science  have  been  but  httle  consulted  in  their  construction,  which 
is  illustrated  by  the  system  of  making  macadamized  roads,  their 
formation  being  nearly  dependent  on  the  amount  of  traffic  upoA 
them.  It  is  also  stated  that  few,  if  any,  improvements  have  been 
made  in  the  method  of  forming  granite  pavements ;  the  system 
practised  twenty  years  since  being  nearly  the  same  as  at  present, 
which  is,  to  imbed  the  stones  in  the  earth  by  means  of  mere  ma^ 
nual  strength,  although,  of  late  years,  the  aid  of  grouting  has 
been  occasionally  brought  into  use.  That  in  foot-pavements  the 
same  fault  is  perceptible,  namely,  the  want  of  a  good  foundation, 
as  the  masons  generally  seem  to  think,  that  so  long  as  the  edges 
of  the  flags  are  well  covered  ^ith  mortar,  and  the  work  when 
completed  presents  an  uniform  surface,  the  chief  objects  are  ac- 
oomphshed. 

It  is  stated  that  wood  paving,  of  which  100,000  yards  have 
been  laid  down  in  the  metropolis,  appears  likely,  from  the  sue- 
cessftd  trials  which  it  has  undergone,  to  be  generally  adopted, 
the  only  objection  against  it  being,  that  it  is  slippery  in  wet 
weather:  this  evil  is  chiefly  attributed  to  the  mud  which  is 
brought  from  the  other  kinds  of  paving,  and  allowed  to  remain 
on  it.  In  all  other  respects,  wood  appears  a  superior  material  to 
any  other  hitherto  employed  for  makmg  roads,  both  as  regards 
its  general  economy  and  durability,  as  well  as  its  facility  of  trac- 
tion, and  more  especially  its  extreme  cleanliness. 

The  question  of  cleansing  streets  is  then  entered  upon,  when 
it  is  shown  that  the  oftener  streets  are  cleansed,  the  less  mud  is 
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<nreated,  whilst  tlie  attendant  expenses  are  not  increased,  and  the 
roads  are  kept  in  better  preservation.  From  calculations  made 
by  the  municipal  authorities  at  Manchester,  on  the  relative  ad- 
vantages of  machinery  and  manual  labour  in  cleansing  the  streets, 
the  results  of  which  are  given  in  a  table,  it  is  shewn  that  the  ex- 
tent of  surface  swept  is  the  same,  although  not  the  extent  of 
streets,  arising  from  the  more  or  less  frequency  of  sweeping  over 
the  same  surface ;  so  that  by  cleansing  the  streets  with  Whit- 
worth's  street-sweeping  machine  three  times  a  week,  the  quantity 
of  mud  produced  on  the  surface  is  five  times  less  than  when  they 
were  swept  by  hand  twice  in  three  weeks,  and  thirteen  times  less 
than  when  swept  but  once  a  week. 


District  swept  by  machine  three  times 
per  week 

By  manual  labour : 
Twice  in  3  weeks,  township,  1841-2 
Once  a  week  „  1838-9 


Number 

of 

Tarda  swept. 


5,500,000 

5,500,000 
5,500,000 


Kniober  of 

Loads 
removed. 


1,285 

6,400 
17,000 


Average 
Number  of 
Yards  swept 
to  produce  a 


4,338 

859 
343 


Some  suggestions  are  given  for  improving^  repairing^  and 
cleansing  the  streets,  and  it  is  stated  that  there  are  abundant 
means  at  present  available,  for  keeping  them  comparatively  free 
from  mud,  if  machinery  was  properly  employed. 


"  On  the  relative  merits  of  Granite  and  Wood  Pavements,  and 
Macadamized  Roads;  derived  from  actual  experience."  By 
D.  T.  Hope  (Liverpool). 

In  this  communication  the  author  alludes  to  the  inefficiency  of 
many  of  our  finest  specimens  of  paving,  arising  from  the  desire 
of  reducing  the  outlay,  but  which,  in  reality,  are  executed  and 
maintained  at  a  great  exj^enditure,  without  securing  the  advan- 
tages which  the  material  is  capable  of  affording,  or  the  qualifica- 
tions requisite  for  streets : — and  to  the  cleanliness,  comfort,  and 
true  economy,  in  havine  the  work  performed  in  the  best  manner, 
and  employing  material  best  calcmated  for  producing  all  those 
advantages,  which  may  be  reasonably  expected  in  streets  of  the 
present  day. 

The  following  requisites  that  a  good  road  or  pavement  ought, 
in  some  degree,  to  possess,  are  laid  down  as  a  standard,  by  wMch 
the  respective  systems  are  compared ;  and  a  certain  value  (accor- 
ding to  the  experiments  on  the  several  modes)  attached  to  each, 
for  the  convenience  of  more  obviously  contrasting  their  several 
qualities;  viz., 

.    1  •  A  solid  and  compact  structure,  capable  of  resisting  the  ef- 
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liwts  of  tn£Bc,  without  being  cat  up  into  rats  and  inequalities 
from  other  caoaea  than  mere  abrasion. 

2.  Not  requiring  to  be  frequently  repaired. 

3.  Aa  mudli  elasticitT  in  the  material,  as  may  be  uaeful  in  aid- 
ing the  power  in  draught. 

4.  A  firm  and  smooth  surface,  that  the  power  employed  may 
not  require  to  be  ever  varying. 

5 .  Aithongh  oomparatiyely  smooth,  to  be  free  from  slipperiness . 

6.  To  afibrd  a  sure  foot-hold  for  the  horse. 

?•  Not  liable  to  be  seriously  affected  by  the  changes  of  the  at- 
mosphere, or  by  repairs. 

8.  An  absence  of  mud  and  duat. 

9.  A  freedom  from  noise. 

10.  To  afford  economy  in  transit. 

1 1 .  An  economy  in  the  construction  and  maintenance,  consis- 
tent with  the  preceding  advantages. 

12.  Not  subject  to  rapid  abrasion. 

It  is  shown  that  macadamizing  has  few,  if  any,  advantages  for 
public  thoroughfares,  arising  from  its  rapid  abrasion  ;  the  frequent 
application  of  new  metal ;  Uie  uncertainty  of  its  condition,  vary- 
ing with  every  change  of  weather ;  the  abundance  of  mud  and 
dust)  and  the  great  expense  of  maintenance  ;  and  from  the  power 
employed  in  draught  requiring  to  be  so  variable,  that  the  cost  of 
transit  is  not  only  increased,  but  the  horse  is  often  compelled  to 
exert  more  power  at  one  time  or  in  one  part  of  the  street,  than 
should  ever  be  required  of  it.  And  also,  that  the  advantages 
which  may  be  claimed  for  macadamizing  in  streets,  are  attainable 
in  other  descriptions  of  paving,  if  proper  attention  be  paid  to 
their  construction. 

It  is  oontended,  from  experience,  that  granite  pavement  can  be 
laid  down,  so  that  the  results  will  be  superior  to  maAAHRiminng, 
not  only  as  reeards  economy  of  construction  and  maintenance, 
and  power  in  draught,  but  also  of  the  other  qualities,  with  the 
single  exception  of  noise,  which,  it  is  shewn,  need  not  be  so  great 
a  disadvantage  as  to  warrant  its  rejection.  If  the  sets  be  well 
dressed,  and  properly  laid,  on  a  sufficient  substratum,  and  if  the 
sets  are  not  used  too  broad,  a  sure  foot-hold  for  the  horse  can  at 
all  times  be  had,  besides  contributing  more  to  the  solidity  of 
structure,  than  the  broad  and  shallow  blocks  so  frequently  em- 
ployed. 

By  experiment,  it  appears  that  wood  is  a  more  efficient  and 
durable  material  for  paving  than  stone  of  any  description,  and 
that  it  is  capable  of  affording  all  the  qualities  required  for  our 
finest  streets.  In  order  to  ascertain  the  best  position  of  the 
fibre,  for  securing  all  the  advantages  which  wood  can  afford,  a 
minute  table  is  given  of  the  results  of  experiments,  during  a 
period  of  eighteen  months,  upon  blocks  with  the  fibre  placed  ver- 
tically and  horizontally,  and  leaning  at  the  intermediate  angles; 
Anom  this  it  appears  that  vertical  blocks  sustain  less  abrasion  and 
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less  injtury  than  those  in  any  other  poBkion.  A  sound  concrete  sab« 
stratum  is  held  to  be  an  essential  feature^  in  the  saocessM  appHca* 
tion  of  wood  for  paying ;  and  if  blocks  in  a  rertical  position  be  kid 
down  in  a  dry  state>  with  close  joints^  the  soiface  and  strocture 
can  be  maintained,  under  any  change  of  weather,  in  a  condition 
to  resist  any  amount  of  traffic  and  heavy  loads.  It  is  shown 
that  cohesion  is  not  a  fluctuating  quality,  for  the  blocks  in  the 
pavement  are,  in  reality,  not  liable  to  become  wet  and  dry  with 
atmospheric  changes.  In  wet  weather  they  absorb  as  much 
moisture  as  they  can  obtain^  which  increases  their  volume,  and 
from  which  moisture  they  are  never  after  totally  free,  even  in 
the  driest  weather,  as  they  stiU  remain  damp,  and  retain  an  ex- 
cess of  volume  over  the  dry  state  in  which  tiiey  were  originally 
laid  down,  more  than  sufficient  for  supplying  perfect  cohesion 
under  any  change  of  the  atmosphere.  It  it  also  shown  that 
wood  does  not  produce  mud  and  dust,  and  that  slipperiness  is 
therefore  foreign  to  wood  pavement ;  that  its  economy  in  main- 
tenance, power  in  draught,  cleanliness  and  comfort,  are  favorable 
recommendations; — and  that  wood  is  an  efficient  material  for 
paving,  whether  subjected  to  wet,  dry,  or  firosty  weather. 

Tables  are  then  given,  shewing  the  results  of  the  experiments 
in  a  condensed  form,  from  which  it  appears,  that,  the  power  of 
traction  being  in  each  100  lbs.,  the  weight  cbBwn  on  a  level  mac-* 
adamized  road,  is  on  the  average  27  cwts. ;  on  a  level  granite 
pavement,  30^  cwts. ;  and  on  a  levd  wood  pavement  54f  cwts. 


''On  the  Ventilation  of  Lighthouse  Lamps ;  the  points  necessary 
to  be  observed,  and  the  manner  in  which  these  have  been  oi^ 
may  be  attained.'^  By  Professor  Faraday,  LL.D.,  Hon.  Mem. 
Inst.  C.E.,  &c. 

The  author  states  that  the  fuel  used  in  lighthouses  for  the  pro* 
duction  of  light  is  almost  universally  oil,  burnt  in  lamps  of  the 
Argand  or  Fresnel  construction ;  and,  from  the  nature  and  use 
of  the  building,  it  very  often  happens  that  a  bu^  quantity  of  oil 
is  burnt  in  a  short  time,  in  a  smidl  chamber  exposed  to  low  tem- 
perature from  without,  the  principal  walls  of  the  chamber  being 
only  the  glass  through  which  the  hght  shines ;  and  that  these 
chambers  being  in  very  exposed  situations,  it  is  essential  that  the 
air  within  should  not  be  subject  to  winds  or  partial  draughts, 
which  might  interfere  with  the  steady  burning  of  the  lamps. 

If  the  chamber  or  lantern  be  not  perfectly  ventilated,  the  sub- 
stances produced  by  combustion  are  difiused  through  the  air,  so 
that  in  winter,  or  damp  weather,  the  water  condenses  on  the  cold 
^ass  windows,  which,  if  the  light  be  a  fixed  one,  greatiy  impairs 
its  brilliancy  and  efficiency,  or,  if  the  light  be  a  revolving  one» 
tends  to  confound  the  bnght  and  dark  periods  together.  The 
extent  to  which  this  may  go,  may  be  conceived,  whei)  it  is  consi* 
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dered  that  some  lighthouses  bum  as  much  as  twenty;  or  more, 
pints  of  oil  in  one  winter's  night»  in  a  space  of  12  or  14  feet  dia- 
meter, and  from  8  to  10  feet  high,  and  that  each  pint  of  oil  pro- 
duces more  than  a  pint  of  water ;  or  from  this  fact, — that  the  ice 
on  the  glass  within,  derived  from  this  source,  hss  been  found  in 
some  instances  an  eighth,  and  even  a  sixth,  of  an  inch  in  thick- 
ness, and  required  to  be  scraped  off  with  knives. 

The  carbonic  add  makes  the  air  unwholesome,  but  it  is  easily 
removed  by  an  arrangement  which  carries  off  the  water  as  vapour. 
One  pouna  of  oil  in  combustion  produces  about  1  *06  pounds  of 
water  and  2*86  pounds  of  carbonic  acid. 

The  author's  plan  is  to  ventilate  the  lamps  themselves  by  fit 
flues,  and  then  me  air  inside  the  lantern  will  always  be  as  pure 
as  the  external  air,  yet  having  closed  doors  and  windows,  a  calm 
lantern,  and  a  bright  glass. 

In  lighthouses  there  are  certain  conditions,  to  which  the  venti- 
lating arrangement  must  itself  submit,  and  if  these  are  not  con- 
formed with,  the  plan  would  be  discarded,  however  perfect  its 
own  particular  effect  might  be.  These  conditions  are  chiefly, 
that  it  should  not  alter  the  burning  of  the  oil  or  charring  of  the 
wicks, — that  it  should  not  interfere  with  the  deaning,  trimming, 
and  practice  of  the  lamps  and  reflectors, — that  it  should  not 
obstruct  the  light  from  the  reflectors, — ^that  it  should  not,  in  any 
sudden  gust  or  tempest,  cause  a  downward  blast  or  impulse  on 
the  flame  of  the  lamp, — that,  if  thrown  out  of  action  suddenly,  it 
should  not  alter  the  burning ;  and,  added  to  these,  that  it  should 
perform  its  own  ventilating  functions  perfectly. 

Lighthouses  have  either  one  large  central  lamp,  the  outer  wick 
of  which  is  sometimes  3f  inches  in  diameter,  or  many  single 
Argand  burners,  each  with  its  own  parabolic  reflector.  The 
former  is  a  fixed  lamp ;  the  latter  are  frequently  in  motion.  The 
former  requires  the  simplest  ventilating  system,  and  is  thus  de- 
scribed:— 

The  ventilating  pipe  or  chimney  is  a  copper  tube,  4  inches  in 
diameter,  not,  however,  in  one  length,  but  divided  into  three  or 
four  pieces  :  the  lower  end  of  each  of  these  pieces,  for  about  H 
inch,  is  opened  out  into  a  conical  form,  about  5^  inches  in  dia- 
meter at  the  lowest  part.  When  the  chimney  is  put  together,  the 
upper  end  of  the  bottom  piece  is  inserted  about  |  an  inch  into 
the  cone  of  the  next  piece  above,  and  fixed  there  by  three  ties  or 
pins,  so  that  the  two  pieces  are  firmly  held  together ;  but  there  is 
still  plenty  of  airway,  or  entrance  into  the  chimney  between  them« 
The  same  arrangement  holds  good  with  each  succeeding  piece. 
When  the  ventilating  chimney  is  fixed  in  its  place,  it  is  adjusted, 
so  that  the  lamp-chimney  enters  about  \  an  mch  into  the  lower 
cone,  and  the  top  of  the  ventilating  chimney  enters  into  the  cowl 
or  head  of  the  hmtern. 

With  this  arrangement,  it  is  found  that  the  action  of  the  ven« 
tilating  flue,  is  to  carry  up  every  portion  of  the  products  of  com- 
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1»ii8tioii  iuto  the  covl ;  none  passes  by  lihe  cone  apertures,  out  of 
the  flae  into  the  air  of  the  lantern,  but  a  portion  of  the  air  passes 
firom  the  lantern  by  these  apertures  into  the  flue,  and  so  the  lan<* 
tern  itself  is  in  some  degree  ventilated. 

The  important  use  of  these  cone  apertures  is,  that  when  a  sud- 
den gust,  or  eddy  of  wind,  strikes  into  the  cowl  of  the  lantern,  it 
should  not  have  any  effect  in  disturbing  or  altering  the  flame* 
It  is  found  that  the  wind  may  blow  suddenly  in  at  the  cowl,  and 
the  effect  nerer  reaches  the  lamp.  The  upper,  or  the  second,  or 
file  third,  or  even  the  fourth  portion  of  the  ventilating  flue  might 
be  entirely  closed,  yet  without  altering  the  flame.  The  cone 
junctions  m  no  way  interfere  with  the  tube  in  carrying  up  all  the 
products  of  combustion ;  but  if  any  downward  current  occurs, 
they  dispose  of  the  whole  of  it  into  the  room,  without  ever  affect- 
ing the  lamp.  The  ventilating  flue  is,  in  fact,  a  tube  which,  as* 
regards  the  lamp,  can  carry  every  thing  up,  but  conveys  nothing 
dawn. 

In  hghthouses  with  many  separate  lamps  and  reflectors,  the 
case  is  more  difficult,  and  the  arrangement  more  complicated ;. 
yet  the  conditions  before  referred  to  are  more  imperatively  called, 
for,  because  any  departure  from  them  was  found  to  have  greater 
influence  in  producing  harm.  The  object  has  been  attained 
thus: — ^A  system  of  gathering  pipes  has  been  implied  to  the 
lamps,  which  may  be  considered  as  having  the  different  begin* 
nings  at  each  lamp,  and  being  fixed  to  the  frame  which  supports 
the  lamps,  is  made  to  converge  together  and  to  the  axis  of  the 
frame  by  curved  lines.  The  object  is  to  bring  the  tubes  together 
behind  the  reflectors,  as  soon  as  convenient,  joining  two  or  more 
into  one,  like  a  system  of  veins,  so  that  one  ventilating  flue  may 
at  last  carry  off  the  whole  of  the  lamp  products,  ft  is  found 
that  a  pipe  {ths  of  an  inch  in  diameter  is  large  enough  for  one 
lamp ;  and  where,  by  junction,  two  or  more  pipes  have  become 
one,  if  the  one  pipe  has  a  sectional  area,  proportionate  to  the 
pumber  of  lamps  which  it  governs,  the  desired  effect  is  obtained. 

Each  of  the  pipes  iths  of  an  inch  in  diameter,  passes  downwards 
through  the  aperture  in  the  reflector  over  the  lamp,  and  dips  an 
inch  into  the  lamp  glasses  ;  it  is  able  to  gather  and  carry  off  all 
the  products  of  combustion,  though,  perhaps,  still  2  inches  from  the 
top  of  the  flame,  and  therefore  not  interfering  in  any  respect  with 
it,  nor  coming  as  a  shade  between  it  and  any  part  of  the  reflector : 
the  flame  and  reflector  are  as  free  in  their  relation  to  each  other 
as  they  were  before.  Neither  does  this  tube  hide  from  the  ob- 
server or  mariner,  a  part  of  the  reflector  larger  than  about  H 
square  inch  of  surface,  and  it  allows  of  a  compensation  to  two  or 
three  times  the  amount ;  for,  when  in  its  place,  all  the  rest  of 
the  aperture  over  the  lamp,  which  is  left  open  and  inefilcient  in. 
the  ordinary  service,  may  be  made  effectual  reflecting  surface, 
simply  by  filling  it  up  with  a  loose,  fitly  formed  reflecting  plate. 

At  tlus^tenmnation  of  the  ventilating  flue  an  important  ad,- 

TOL.  XXIV.  o 

Digitized  by  LjOOQIC 


134  Scieniifie  NotieeB. 

C'ment  is  eflected.  If  the  tabe  dip  about  an  inch  into  the 
p-glaaa,  the  draught  up  it  is  such  that  not  only  do  all  the  pro- 
ducts of  combustion  enter  the  tube,  but  air  passes  down  between 
the  top  edge  of  the  lamp-glass  and  Uie  tube,  going,  finally,  up  the 
latter  with  the  smoke.  In  this  case,  howerer,  an  evil  is  produced, 
for  the  wick  is  charred  too  rapidly ;  but  if  the  yentilating  flue  de- 
scends until  only  level  with  the  top  of  the  lamp-^ass,  the  whole 
of  the  burnt  air  does  not  usually  go  up  it,  but  some  passes  out 
into  the  chamber,  and  at  such  times  the  charring  of  die  wick  is 
not  hastened.  Here,  therefore,  there  is  an  adjustmg  power,  and 
it  was  found  by  the  trials  made,  that  when  the  tube  dipped  about 
i  an  inch  into  the  lamp-glass,  it  left  the  burning  of  the  lamp 
unaltered,  and  yet  carried  off  all  the  products  of  combustion. 

The  power,  already  referred  to,  of  dividing  a  chimney  into 
separate  and  independent  parts,  and  yet  enabling  it  to  act  perfectly 
as  a  whole,  as  shewn  in  the  single  central  chimney,  was  easily 
applicable  in  the  case  of  several  lamps,  and  gave  a  double  ad- 
vantage ;  for  it  not  only  protected  the  lamps  from  any  influence 
of  down  draught,  but  it  easily  admitted  of  the  rotation  of  the 
system  of  gathering  flues,  fixed  to  the  frame  sustaining  the  lamps 
and  reflectors  in  a  revolving  lighthouse,  and  of  the  dehvery  of  the 
burnt  air,  &c.,  from  its  upper  extremity  into  the  upper  immovable 
portion  of  the  flue.  This  capability  in  a  revolving  light  is  es- 
sential, for,  in  all,  the  support  of  the  frame-work  is  of  such  a 
nature,  as  to  require  that  the  upper  part  of  the  flue  should  be  a 
fixture. 


"  On  the  Pressure  and  Density  of  Steam,  with  a  proposed  new 
formula  for  the  relation  between  them ;  applicable  particularly 
to  Engines  working  with  high-pressure  Steam  expansively." 
By  William  Pole,  Assoc.Inst.C.E. 

The  relations  between  the  elasticity,  temperature,  and  density 
of  steam  have  long  been  interesting  and  important  subjects  of 
philosophical  research. 

The  connexion  of  the  two  former,  namely,  pressure  and  tem- 
perature, with  each  other,  has  excited  the  greatest  attention, 
numerous  experiments  having  been  undertaken  to  ascertain  the 
values  of  them  at  all  points  of  the  scale,  and  many  formulse  pro- 
posed by  English  and  foreign  mathematicians,  to  express  approxi- 
mately the  relation  between  them. 

The  pressure  and  temperature  being  known,  the  density,  or 
what  answers  the  same  purpose,  the  relative  volume,  compared 
with  the  water  which  has  produced  it,  may  be  deduced  by  a  com- 
bination of  the  laws  of  Boyle*  and  Gay  Lussacf ;  and  may  be 

*  That  "if  the  temperature  remain  constant,  the  density  yaries  directly  as 
t}ie  pressure.'* 

t  That  "if  the  pressure  remain  constant,  and  the  temperature  change,  the 
Tolumt  receives  a  certain  definite  amount  of  augmentation,  for  each  degree 


Digitized  by  VjOOQ IC 


Sdentific  Notices.  185 

ezpieased  algebraically  in  terms  of  the  preasore  and  temperature 
combined ;  whence,  by  eliminating  the  latter,  by  means  of  the 
before-mentioned  formulee,  ezpreasions  can  be  arrired  at  which' 
will  connect  at  onoe  the  Tolume  with  the  pressure. 

But  there  are  scTcral  difficulties  in  the  way  of  this  process,  the 
equations  which  may  be  thus  obtained  being  too  complicated  for 
practical  use  ;  and  therefore,  since  it  is  important  in  calculations 
connected  with  steam  and  the  steam-engine,  to  find  a  tolerably 
accurate,  and  at  the  same  time,  simple  rule,  which  shall  give  the 
pressure  and  volume  directly  in  terms  of  each  other,  the  empirical 
method  has  been  resorted  to. 

The  paper  enumerates  three  formulse  given  for  this  purpose  by 
M.  Navier  and  M.  de  Pambour,  explaining  the  peculiar  cases  to 
which  they  are  applicable,  and  those  in  which  they  fail ;  and  the 
author  then  proposes  a  fourth  expression,  which  is  intended 
to  meet  a  case  not  provided  for  by  either  of  the  others,  namely, 
for  "  condensing  engines  working  with  high-pressure  steam  ex- 
pansively ;"  such  as  the  Cornish,  and  Woolrs  double-cylinder 
engine.     The  equation  is, — 

p       24250 

""V-65' 

or  reciprocally,  V  = 1-  65. 

P  bein^  the  total  pressure  of  the  steam  in  lbs.  per  square  inch, 
and  V  its  relative  volume,  compared  with  that  of  its  constituent 
water. 

These  formulse  may  be  adopted  without  considerable  error, 
throughout  the  range  generally  required  in  such  engines,  viz., 
from  about  5  lbs.  to  65  lbs.  per  square  inch. 

Two  tables  are  then  given,  showing  the  pressures  and  volumes 
as  calculated  for  every  5  lbs.  pressure  in  this  scale ;  they  shew  a 
companson  of  the  results  of  the  four  formulse  with  each  other, 
and  the  respective  amount  of  deviation  from  truth  in  each. 

The  greatest  error  is, — 

lbs. 

By  M.  Navier*s  formula 1*31  per  square  inch. 

M.  de  Pambour's  first  ditto 4-12  „ 

„  „  second  ditto . .  2*75  „ 

The  new  formula 071  i> 

The  mean  error  is, — 

By  M.  Navier's  formula 0*245  per  square  ineh. 

M.  de  Pambour's  first  ditto 1*42  „ 

„  „  second  ditto. .  0*35  „ 

The  new  formula 00062 

of  temperature  added,  or  vice  vtrtd.  This  augmentation  is  =  '00208  of  the 
▼olume  at  the  freezing  point,  for  each  degree  of  Fahrenheit,  or  '00375  for 
each  degree  Centigrade. 
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•  The  tables  also  show  : — 

Ist.  That  the  new  fonnula  is  nearer  the  tnith  than  either  of 
he  others  taken  separately,  in  three-fourths  of  the  scale. 

2nd.  That  it  is  nearer  than  all  three  combined,  in  half  the 
scale. 

3rd.  That  the  greatest  eiror  of  the  new  formula,  with  r^ard 
to  the  pressures,  is  only  about  half  as  great  as  that  of  the  most 
correct  of  the  other  three. 

4th.  That  the  mean  error  is  only  one-fortieth  of  either  of  the 
others,  and  only  equal  to  about  one^tenth  of  an  ounce  per  square 
inch. 

5th.  That  the  errors  in  the  volumes  are  much  less  numerous 
and  important  with  the  new  formula  than  with  either  of  the 
others. 

It  is  also  added,  that  the  new  expression  is  simpler  in  alge- 
braical form  than  the  others ;  it  is  more  easily  calculated,  the 
constants  are  easier  to  remember,  apd  that  no  alteration  of  the 
constants  in  the  other  formulse  will  make  them  coincide  so 
nearly  with  the  truth  as  the  new  one  does. 


The  Meeting  of  the  Institution  was  then  adjourned  to  the 
second  Tuesday  in  January,.  1844^ 


ON  THE  LAWS  RELATING  TO  LETTERS 
PATENT  FOR  INVENTIONS. 


No.Xm. 

TflE    PATENT   LAWS   OF   HANOVER. 

The  kingdom  of  Hanorer  is  one  of  the  flew  states  of  Germany 
which  have  not>  as  yet,  thought  it  expedient  to  join  tiM  German 
Customs'  Union,  or  SSoUverein;  and^  therefore,  the  general  rules 
and  regulations  latdy  promulgated  and  agreed  to  by  the  seyeral 
states,  which  form  the  Confederation  (an  extract  from  which 
general  rules  we  gave  in  our  last,  in.  connection  with  the  Patent 
Laws  of  Saxony),  have  no  power  in  Hanover  i  and  althcUdgh 
patent^  are  scMSketimea  granted  in  this  country  fta*  meritorious 
inventions,  there  is  not  any  fundamental  law  at  piesait  established 
relating  to  the  granting  of  patents  for  inventions.  The  following 
instructions,  however,  have  been  issued  by  the  Hanoverian  Go- 
vernment, for  the  infbrmation  of  inventors,  as  the  general  prin-' 
c^es  hitherto  adhered  to  in  these  matters. 
Art.  1  •  Patents  for  inventions  (Erfindung^rP^Otnie},  asd  {hk 
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tents  of  introduction  or  importation  (EinfUhrungS'Patente)y  are 
granted  as  follows : — ^The  former  to  the  author  of  any  invention 
in  the  arts,  manufactures,  or  science ;  the  latter  to  any  person 
desirous  of  introducing  a  foreign  invention,  hitherto  unknown  in 
this  kingdom. 

Abt.  2.  The  petition,  B(^itin|^  the  grant  of  a  patent,  must  he 
gent  into  the  office  of  the  Mimstry  of  the  Interior,  and  must 
comprise  an  exact  and  complete  description  of  the  article  for 
which  the  patent  k  sought,  accompanied  hy  sadh  drawings  and 
models  as  may  be  requisite  for  the  clear  and  perfect  understanding 
of  the  same. 

Aet.  3.  The  Minister  of  the  Interior  causes  the  petition,  «nd 
other  documents  accompanying  the  same,  to  undergo  ftn  exami> 
nation  by  persons  competent  to  decide  upon  the  merits  of  the 
invention ;  and  it  depends  upon  the  results  oi  that  examination 
whether  the  petition  is  immediately  rejected,  €x  transmitted  to 
His  Majesty  for  the  purpose  of  obtaining  the  grant  of  a  patent. 

Art.  4.  As  a  general  rule,  patents  are  granted  for  the  term  of 
five  years  only.  Patents  for  the  introduction  of  a  foreign  inven* 
tion,  however,  are  sometimes  permitted  to  coatinae  in  operation 
until  the  expiration  of  the  roreign  patenl^  but  cannot,  on  any 
account,,  be  extended  beyond  that  time. 

Akt.  5.  Foreigners  may  obtain  the  grant  of  a  patent,  on  eon* 
cbtion  that  the  invention  in  question  shall  be  brought  into  effiee»- 
tive  operation  within  a  certain  specified  time,  which  will  be  men- 
tioned in  the  patent,  if  the  same  is  granted. 

Aax.  6.  The  patent,  so  long  as  it  remains  in  foree,  guaiantees 
to  the  patentee  the  exclusive  right  of  carrying  into  e£Eeetthe 
invention  thereby  protected;  subject,  however,  to  ceortain  re» 
strietionsy  as  to  trading  in  the  articles  which  are  manufiKtured 
nnder  the  protection  of  the  said  patent. 

Art.  7.  The  patent,  or  the  exclusive  right  thereby  acquired, 
may  be  transferred,  sold,  or  lassigned,  by  w  ori^al  patentee* 
to  any  other  person  ot  persons. 

Art.  8.  All  infringements  upon  the  exclusive  rights  conferred 
by  a  patent,  subject  the  ofiender,  by  law,  to  the  Ibrfeitwe  or 
confiscation  of  the  illegally  manufactured  artkls  or  articles  \  and 
also  to  the  re]payme&t  {Resp)  of  all  profits  derived  from  the  sale  of 
such  articles,  if  any  should  have  been  sold ;  and,  in  addition^  a  fine^ 
varying  in  amount  according  to  cireumstanoes,  may  also  in  some 
cases  be  inflicted. 

Art.  9.  The  patent  will  be  annulled  or  reaeinded,  i£  it  should 
appear,  that,  at  the  time  the  grant  was  made,  the  invention  wa« 
not  new ;  if  the  invention  should  be  insufficiently,  ambignooely, 
or  incorrectly  described ;  or  if  it  should  be  proved  by  any  other 
person  that  he  was  the  real  author  of  the  invention  in  question,, 
and  that  the  patentee  had  fraudulently  obtained  and  appropriated 
the  same  to  Ids  own  use  and  benefit. 

Hakovsr,  Nov.  1843. 
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EXCHEQUER    CHAMBER. 

Nov.  27th,  1843. 

Before  Chief  Justice  Tind^l,  Jvstieeg  Maule  and  Enkiney  and 
Barons  Akterson,  Gumey,  and  Rol/e, 

COOK  O.   PEARCS  &  ANOTHSK.* 

The  Attorney-General  (Sir  F.  Pollock)  and  Mr.  Hoggins  were 
for  the  plaintiff,  and  Mr.  Erie  and  Mr.  H.  Hill  for  the  defend- 
ants. 

This  case  was  for  infringing  the  plaintiff's  patent  for  ''im- 
provements in  carriages." 

The  defendants  pleaded,  first,  that  they  were  not  guilty ;  se- 
condly, that  the  plaintiff  was  not  the  true  and  first  inventor ; 
thirdly,  that  the  said  invention  was  not  new ;  fourthly,  that  the 
plaintiff  did  not,  by  an  instrument  in  writing,  particularly  de- 
scribe the  nature  of  his  invention ;  fifthly,  that  the  said  invention 
was  not  an  improvement  in  carriages,  nor  of  any  public  benefit 
or  advantage ;  sixthly  (after  setting  out  the  specification),  that 
although  the  said  alleged  invention,  in  the  declaration  and 
letters  patent  respectively  mentioned,  is  therein  styled  and 
described  as  "improvements  in  carriages,"  yet  the  said  inven- 
tion, in  truth  and  in  fact,  is  not  an  invention  of  improvements 
in  carriages  generally,  but  of  certain  alleged  improvements  in  the 
fixing  and  adapting  German  shutters  in  those  carriages  only  in 
which  German  shutters  are  used ;  and  that  Grerman  shutters  can- 
not be  used  in  divers  and  very  many  carriages,  to  wit,  coaches, 
chariots,  and  other  covered  carriages  of  the  like  kind ;  and  so 
the  defendants  say  that  the  title  of  the  said  invention  is  too  large 
and  general,  and,  by  reason  thereof,  the  said  letters  patent  are 
void,  and  of  no  force  ;  concluding  with  a  verification. 

The  plaintiff  replied  by  taking  issue  on  the  first,  second,  and 
fourth  pleas,  traversing  the  third  and  fifth ;  and  pleading  to  the 
sixth,  that  the  invention  was  an  invention  of  "  improvements  in 
carriages"  modo  etformd. 

The  defendants  joined  issue  on  the  replication  to  the  latter 
pleas. 

At  the  trial  before  Justice  Wightman,  at  the  sittings  alter 
Hilary  Term,  1842,  the  following  special  verdict  was  found  upon 
the  respective  issues  :  upon  the  fijret,  for  the  plaintiff;  upon  the 
second,  that  the  use  of  German  shutters  to  carriages,  folded  in 

•  Our  own  notes  of  this  important  case  not  being,  in  our  opinion,  suffici- 
ently copious,  we  have  made  some  extracts  from  the  very  able  report  which 
appeared  in  our  contemporary  the  Law  Timet, 
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three  folds,  in  the  manner  descrihed  in  the  specification,  as  far  aa 
the  folding  was  concerned,  was  public  and  common  before  the 
date  of  the  patent,  but  that  the  plaintiff  was  the  true  and  first  in- 
ventor of  the  mode  of  combining  the  parts  as  described  in  the 
specification,  and  applying  them  to  carriages  for  fiicilitating  the 
moving  or  working  of  German  shutters  by  springs,  in  manner  and 
form,  &c. ;  upon  the  third,  fourth,  and  fifth,  that  the  use  of 
German  shutters  to  carriages,  folded  in  three  folds,  in  the  man- 
ner described  in  the  specification,  so  feur  as  the  folding  was  con- 
cerned, was  pubhc  and  common  before  the  date  of  the  patent ; 
but  that,  except  as  to  such  folding,  the  said  invention,  in  me  said 
patent  mentioned,  was,  at  the  date  thereof,  a  new  invention,  as  to 
the  pubhc  use  and  exercise  thereof ;  and  that  the  plaintiff  did,  by 
an  instrument  in  writing,  under  lus  hand  and  s4d,  particularly 
describe  the  nature  of  his  said  invention,  and  in  what  manner  the 
same  was  to  be  performed,  so  as  to  enable  a  workman  of  ordinary 
skill  to  carry  the  invention  into  effect,,  and  apply  it  to  all  carriages 
to  which  it  is  apphcable ;  and  that  the  said  invention  was  an  im- 
provement to  all  those  carriages  to  which  it  was  i^plicable,  and 
was  of  public  benefit  and  advantage  ;  but  that  there  were  several 
descriptions  of  carriages  to  which  it  was  not  applicable,  such  as 
coaches  and  chariots ;  and  upon  the  sixth,  that  tiie  said  invention, 
in  the  declaration  and  letters  patent  respectively  mentioned,  was 
not  an  invention  of  improvements  in  carriages  generally,  but  of 
certain  improvements  in  the  fixing  and  adapting  German  shutters 
in  those  carriages  only  in  which  German  shutters  are  used  ;  and 
that  Crerman  shutters  cannot  be  used  in  divers  and  very  many 
carriages,  to  wit,  coaches,  chariots,  and  other  covered  carriages  of 
the  like  kind. 

This  special  verdict  was  argued  before  the  Court  of  Queen's 
Bench,  on  the  18th  November,  1842,  and  2nd  February,  1843 ; 
and  the  Court,  after  taking  time  to  consider,  gave  judgment  for 
■the  defendants  on  the  sixth  plea.  Upon  that  judgment  the  pre- 
sent writ  of  error  was  brought. 

The  plaintiff,  it  appears,  m  the  interim,  lodged  a  Memorandum 
of  Alteration  with  the  Clerk  of  the  Patents  (dated  5th  April, 
1843),  wherein  he  adds  to  his  previous  title  of  '' improvements 
in  carriages,"  the  following  words, — "  wherein  German  shutters 
are  used,  as  to  the  mode  of  moving  and  working  such  German 
shutters,"  so  that  the  title  will  now  read,  ''  improvements  in  car- 
riages wherein  German  shutters  are  used,  as  to  the  mode  of 
moving  and  working  such  German  shutters :"  but  this  in  no  wise 
affects  the  present  action. 

The  Attorney-General  said.  The  question  raised,  is,  whether  a 
patent  is  void  which  professes  to  be  an  improvement  in  a  certain 
class  of  things  having  one  common  name,  unless  it  be  an  actual 
improvement  in  every  one  of  that  class.  I  submit  it  is  no  ob- 
jection that  the  improvement  is  apphcable  to  only  one  of  that 
class.     Fisher  v.  Demck,  is  a  direct  authority  that  it  is  not  ne- 
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_'  that  the  title  of  the  patent  thoold  diatiiictly  point  ont  t^ 
what  dass  it  belong  provided  it  it  fairly  applicable  to  the  rabject* 
matter  ^  the  specification.  The  proposition  I  mean  to  make  out, 
ia,  that  ]£  the  patent  ia  fairly  taken  out  with  any  title  the  Croim 
cbooaea  to  give,  which  fairly  indioatea  the  nature  of  die  invention* 
it  ia  good,  except  on  the  ground  of  fraud,  and  can  only  be  re* 
pealed  by  a  feire/aeias.  Suppoae  an  improvement  in  milla  fot 
grinding  corn,-^that  may  mean  an  improvement  in  mills  woriced 
by  horaes,  or  ateam,  or  wind ;  ao  an  improvement  in  the  making 
pf  caadlea  may  apply  to  mould  candlea  and  not  to  dipa. 

It  ia  for  the  Grown  to  consider  on  what  terma  it  will  grant  a 
particular  monopoly,  and,  in  ao  doing,  it  ia  always  taken  into 
tonaideration  that  the  tiUe  and  specification  are  to  be  read  to* 
getber.  In  Sturis  r,  Deh  Rue  the  patent  waa  for  an  improve* 
ment  in  a  paitionbur  part  of  a  certain  proceaa,  and  the  title  waa 
*<  for  certain  improvementa  in  copper  and  other  j^te  printii^.'' 
There  the  Lord  Chancellor. aaya,  '*  The  deaoription  in  the  patent 
must  unquestionably  give  aome  idea,  and,  ao  far  aa  it  goea,  a  tnae 
idea,  of  the  alleged  invention,  Uiough  the  apecifieation  may  be 
brought  in  aid  to  explain  it.  The  title  in  this  patent  ia  *  for  osr« 
tain  improvementa  in  copper  and  other  plate  printing.'  Copper* 
plate  printing  conaiMta  of  proceaaea  involving  a  great  variety  of 
dreumatancea ;  the  paper  muat  be  of  a  particular  description ; 
before  it  ia  need,  it  muat  be  damped ;  it  muat  remain  damp  a  oer* 
tain  time,  and  must  be  pkced  in  a  certain  temperature ;  the  pbita 
must  be  duly  prepared,  and  duly  applied,  and  varioua  proceaaea 
muat  be  gone  through  before  the  impresaion  ia  drawn  off,  and 
brought;  to  a  finiahed  atate.  uin  improvement  in  any  one  efthoee 
circumstancee — ^in  the  preparation  of  the  paper,  for  instance,  or 
the  damping  of  it,  &c. — ^may  truly  be  called  <m  ia^aropemeni  in 
cttpper-plate  priutinff,'*  There  the  Court  held,  that  if,  connecting 
the  title  with  the  specification,  the  public  had  all  the  information 
that  could  reaaonably  be  expected,  and  were  not  mialed,  it  was 
sufficient.  In  The  KiTig  v.  Wheeler^  the  title  waa  for  '*  a  new 
or  Improved  method  of  drying  and  preparing  malt."  The  Court 
oonsidered  the  invention  mentioned  in  the  specification  endrely 
different  from  that  mentioned  in  the  pftt^nt,  and  decided  the  case 
upon  a  point  wholly  besides  the  preaeat  queation,  Fidker  v. 
JOewick  waa  a  case  before  Justice  Coltman,  in  winch  Sir  Thomas 
Wilde  was  for  the  plaintiff,  and  Lord  Campbell  for  the  de«- 
fendant :  the  patent  waa  for  *'  an  improvement  in  the  machinery 
for  the  manufacture  of  bobbin  net  lace."  Chi  the  trial  it  waa 
objected,  by  the  counsel  for  the  defendant,  that  there  waa  a  mjua^ 
deacriptiou  of  the  invention.  The  invention  waa  merdy  for  the 
purpose,  in  a  particular  part  of  the  proceas,  of  making  a  sp&^ 
and  the  only  improvement  waa,  that  it  enabled  the  manufaetmreiv 
while  the  work  waa  going  on,  to  make  the  spot  in  it  It  waa 
objected  that  it  ought  to  have  been  deaoribed  as  a  mode  of  ma- 
king the  spots,  because  it  waa  useless  e:$eepi  in  those  caaea  where 
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Ike  apot  Iras  wonted ;  that  was  oyer-ruled,  on  the  ground  that  it 
fMw  applicable  to  the  mode  of  making  bobbin  net*  Upon  a  mo^ 
tion  for  a  new  trial.  Chief  Justice  Tindal  said,  on  the  first  gronnd 
of  objection  taken  at  the  trial,  *'  On  the  best  consideration  I  can 
eiTe  to  the  question,  I  think  the  objecticm  fails.  That  objection 
iSj  that  the  speoificatiiHi,  when  examined,  does  not  agree  with  the 
title  of  the  patent ;  that  is,  a  patent  for  the  improvement  in  the 
machinery  for  the  mannfJEicture  of  bobbin  net  lace.  It  is  more 
properly  a  machine  tor  putting  on  spots  or  ornaments,  than  for 
making  bobbin  net  lace  ;  but  it  appears  that  when  the  fabric  is 
exported,  it  is  stiU  called  bobbin  net  lace,  and,  therefore,  without 
a  very  great  refinement  in  langmge,  I  think  it  is  an  improve- 
ment  in  the  maaofacture  of  bobbin  net  lace ;  and  the  rule  was 
refused.  So  here  it  is  not  necessary  that  the  title,  in  its  ge* 
aerahty,  i^ould  be  understood  to  meano/Z  carriages ;  it  is  not  for 
carriages  generally,  but  only  of  a  certain  sort.  In  Cochrane  r. 
Smetkuret  the  patent  was  granted  for  ^'  a  method  or  methods  of 
more  completely  l^hting  cities,  towns,  and  villages ;"  but  that 
toraed  out  to  be  no  more  than  an  improvement  on  the  old  argand 
lamp.  It  was  contended  that  the  specification  was  not  too  large, 
but  Justice  Le  Bknc  said,  '*  I  think  the  patent  cannot  be  sup*^ 
ported :  it  is,  in  substance,  a  patent  for  an  improvement  in  street 
lamps,  and  should  have  been  so  taken ;"  and  the  plaintiff  was 
accordingly  nonsuited.  The  ground  of  that  judgment  must  have 
been^  because  it  misled  the  public,  and  was  a  sort  of  fraud 
npon  them^ 

Baron  Alderson. — It  is  a  question  whether  the  true  objection  m 
Coekrane  v.  Smeihurst  was  not  that  the  title  was  too  small,  be« 
eause  the  specification  included  the  lighting  of  houses.  It  might 
just  as  well  have  been  called  an  improvement  in  using  glass,  be* 
eaose  glass  was  used  in  lamps,  and  lamps  in  lighting  streets.  If 
it  had  been  fit  for  shops  and  houses,  it  would  been  bad,  because 
tiie  im|Hrovement  was  applicable  to  shops  and  houses,  and  the 
title  stated  it  to  be  only  for  cities. 

The  Attomev^Genend  in  continuation  said.  In  JeMop^s  case,' 
the  patent  was  add  to  be  void,  because  the  specification  was  for 
an  iimttovemeat  on  the  whole  watch)  and  the  improvement  was 
only  for  a  particular  part.  In  that  case  Justice  Buller,  aftei* 
citing  the  case  of  Motrin  v.  Bf^ansoHi  where  the  patent  was  for 
making  eydet-holes,  or  net-work,  in  silk,  thread,  cotton,  or 
wonted^  and  the  defendant  objected  that  it  was  not  a  new  in^ 
vention,  it  being  only  an  addition  to  the  old  stocking-frame,  goes 
cm  to  say — "  We  may  safely  collect  that  he  (Lord  Mansfield) 
thought,  on  great  consideration,  the  patent  was  good.  Since 
that  time,  it  hoA  been  the  gisneitdly  received  opinion  of  West- 
minster Hall,  that  a  patent  for  an  addition,  is  good."  In  Booi^ 
V.  Moore  the  question  resolves  itself  into  one  of  fact.  In  Horn- 
Uower  and  liakerley  v.  Boulton  and  Watt,  Justice  Grove  says — 
*5The  benefit  to  the  public  is  from  the  specification  disclosing  to 
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the  world  how  others  may  make  and  use  the  same  maira&ctare ; 
without  the  specificatioii,  the  public  have  not  that  information ; 
and,  by  the  condition  of  the  letters  patent,  without  the  specifica- 
tion the  patentee  is  not  entitled  to  his  monopoly.  Providing, 
therefore,  by  the  patent,  that  there  must  be  a  specification,  aad 
there  being  necessarily  one,  in  consequence  of  that  proviso,  I 
consider  the  patent  ana  specification  so  connected  together  as  to 
make  a  part  of  each  other ;  and  that  to  learn  what  the  patent  is,  I 
may  read  the  specification,  and  consider  it  as  incorporated  in  the 
patent." 

Baron  Alderson. — Suppose  he  had  taken  out  a  patent  for  an 
improvement  in  windows,  would  it  have  been  goodi  According 
to  your  argument,  it  might  both  be  described  as  an  improvement 
in  carriages  and  an  improvement  in  windows. 

Baron  Gumey. — ^The  more  likely  way  of  putting  it  is,  that  it 
is  not  an  improvement  in  carriages,  but  in  a  very  modem  appen- 
dage to  some  carriages. 

The  Attorney-General. — ^Provided  the  patentee,  when  he  ap- 
plies for  the  patent,  calls  the  attention  of  the  public  to  the  sub- 
jec-matter  of  it,  it  is  suj£cient  whether  the  improvement  be  in  a 
part  or  in  the  whole  of  the  carriage.  If  it  could  be  proved 
that  it  was  intentionally  so  vague  as  to  deceive  the  public,  that 
might  alter  the  case. 

Mr.  Erie,  for  the  defendants,  said,  I  submit  that  the  judgment 
ought  to  be  affirmed.  In  Fisher  v.  Dewick,  the  matter  was  much 
discussed,  and  it  was  there  decided  that  the  title  ought  to  contain 
a  reasonable  description  of  the  invention.  Patents  were  granted 
for  many  jean,  without  the  Crown  requiring  a  specification  at 
all,  and,  smoe  their  introduction,  it  has  always  been  held  that 
the  language  of  the  specification  must  coincide  with  the  title. 
A  party  taking  out  this  as  a  patent  for  an  improvement  in  car- 
riages must  have  intended  to  oraw  off  the  attention  of  the  pubUc^ 
for  it  had  nothing  to  do  with  carriages  in  general,  but  related  only 
to  that  particular  class  of  carriages  which  have  moveable  heads  : 
what  parties  generally  do  by  hand,  the  plaintiff  does  by  a  spring. 
The  specification  states,  that  the  invention  consists  of  a  mode  ci 
constructing  and  applying  certain  apparatus  to  such  carriages 
and  German  shutters,  to  facilitate  the  working  and  moving  of 
such  shutters.  A  party  would  have  his  attention  directed  to 
quite  a  different  thing  to  what  is  stated  in  the  title.  An  improve- 
ment in  steam-engines  would  not  do,  and  what  could  be  more 
absurd  than  an  improvement  in  ships,  or  in  guns.  Would  it  be 
reasonable  for  a  man  having  an  invention  in  shot,  to  state  it  as  an 
improvement  in  guns  7 

Justice  Maule. — ^You  say  the  description  of  the  patent  should 
be  such  as  to  afford  reasonable  warning  to  all  parties.  Do  you 
mean  to  all  parties  whatever,  or  to  artists  only  ?  Is  not  that 
matter  of  fact  which  must  appear  by  averment,  and  does  not  ap- 
pear here,  and  should  it  not  have  been  averred  in  the  plea  7    The 
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plea  would  be  proved  by  shewing  such  an  invention  as  would  be 
applicable  to  every  species  of  carriages,  except  Shillibeer's 
hearses. 

Mr.  Erie. — ^The  plea  sets  out  the  specification,  and  I  take  it 
that  the  Court  is  bound  to  know  the  meaning  of  the  expreaaions 
**  carriages"  and  "  German  shutters."  Suppose  the  patent  for 
an  improvement  in  anchors,  if  the  invention  was  in  the  fluke  of 
the  anchor,  it  would  not  be  necessary  to  find  that  an  anchor  is 
only  used  when  the  ship  is  brought  up ;  but  in  the  present  case, 
the  plea  states  that  it  is  not  an  improvement  generally,  but 
only  in  the  moving  and  fixing  of  German  shutters  in  those 
carriages  in  which  German  shutters  are  used,  and  that  there 
are  several  descriptions  of  carriages  in  which  they  are  not 
used.  But  I  submit  that  this  general  title  makes  the  patent 
void ;  and  that  the  decision  of  Lord  Lyndhurst,  in  Sturtz  v.  De 
la  Rue,  does  not  conflict  with  that  principle.  In  Bess  v.  Wheeler, 
the  Court  said  they  considered  the  language  of  the  specification 
aa  the  language  of  the  patentee  himseS.  The  case  of  Cochrane 
y.  SmethurH  is  in  point  for  the  defendants  ;  there  the  title  was 
too  vague ;  and  Jes9op'%  case  is  in  my  favour,  because  there  the 
patent  was  for  an  improvement  in  watches,  and  the  specification 
only  claimed  one  particular  part. 

The  Attorney-General,  in  reply,  said.  The  question  is,  whether 
a  patent  which  is  taken  out  for  an  improvement  in  carriages  is 
b«l,  if  it  is  not  an  improvement  in  all  carriages.  I  submit  that 
it  is  not,  because  an  improvement  in  some  carriages  is  still  an 
improvement  in  carriages.  What  is  a  reasonably  precise  descrip- 
tion is  a  question  of  fact  in  each  particular  case,  and  in  Lord 
Cochrant?%  case  the  specification  was  so  described  for  the  purpose 
of  misleading  the  public :  but  that  is  not  so  here,  and  therefore 
the  phuntiff  is  entitled  to  the  judgment  of  the  Court. 

JUDGMENT. 

\et  Feb,  1844. — Chief  Justice  Tindal,  in  deUvering  judgment, 
said.  This  was  an  action  on  the  case,  brought  against  the  defend- 
ant for  the  infringement  of  a  patent  taken  out  by  the  plaintiff  for 
an  improvement  in  carriages;  and  the  question  raised  in  the 
eourt  below,  and  in  the  argument  in  error,  arises  on  the  issue 
raised  by  the  6th  plea.  That  is  a  special  plea,  whereby  tiie  de« 
fendant,  after  setting  out  the  specification  in  hoc  verba,  pleads, 
that  although  the  said  invention  is  styled  and  described  as  "  im- 
provements in  carriages,"  yet  the  said  invention,  in  truth,  is  not 
an  invention  of  improvements  in  carriages  generally,  but  of  cer- 
tain alleged  improvements  in  the  fixing  and  adapting  German 
shutters  only  in  such  carriages  as  use  German  shutters,  and  that 
they  cannot  be  used  in  coaches,  chariots,  and  other  covered  car- 
riages of  the  like  kind,  and  so  the  tide  is  too  large  and  general, 
and,  by  reason  thereof,  the  said  letters  patent  are  void.  To  this 
the  phuntiff  has  replied,  that  the  said  invention  is  an  invention,  of 
improvements  in  carriages. 
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The  jury  found  th»t  the  layeBtion  was  not  an  improvement  in 
carriages  generally^  but  in  fixing  and  adapting  German  shutters 
in  those  carriages  in  which  German  shutters  are  used,  and  there- 
fore found  the  verdict  for  the  defendant  on  the  sixth  plea ;  and 
the  question  below  was,  whether,  the  tilde  being  too  large  and 
general,  the  patent  was  therefore  void,  and  of  no  foree.  The 
Court  below  gave  judgment  for  the  defendant,  on  the  ground  that 
it  was  bad  for  vagueness  and  uncertainty,  and  that  the  title  of 
the  patent  being  too  large  and  general,  the  patent  must  be  alto- 
gether held  void.  The  decision  does  not  proceed  on  the  ground 
that  the  title  must  be  hdd  to  claim  more  than  is  contained  in  tha 
qiedfication,  for  if  the  title  had  been  for  the  invention  of  two 
things,  and  the  specification  had  shewn  it  to  be  for  one  only  out 
of  the  two,  in  such  case  it  is  allowed  that  it  must  be  void,  on  the 
principle  of  Bruntan  v.  Hawket,  viz.,  that  there  must  be  an  en^* 
tire  discovery  of  all  those  things  for  which  the  patent  is  taken  oat. 
But  such  an  objection  does  not  apply  to  the  case  before  the  Court, 
because  the  words  '*  improvements  in  carriages  "  do  not  neces- 
sarily import  improvements  in  all  .carriages,  but  may  be  held  to 
apply  to  some  carriages  only.  Mere  vagueness  appears  to  us  to 
be  an  objection  that  might  be  taken  on  the  part  of  the  Crown  to 
the  grant  of  the  letters  patent,  but  not  after  they  are  granted. 
If  any  fraud  had  appeared  to  have  been  practised  on  the  Crown 
in  obtaining  it,  the  patent  might  be  held  void  :  but  there  is  no 
evidence  of  design  on  the  part  of  the  inventor  in  choosing  a  vague 
title,  although  if  such  design  had  appeared,  or  if  we  considered 
that  it  was  so  chosen  to  prevent  other  subjects  of  the  Queen 
from  availing  themselves  of  an  invention  before  used  by  them, 
that  might  be  considered  as  a  fraud  on  the  Crown ;  and  upon 
such  proof  of  fraud  on  the  Crown,  or  injury  to  the  subjects,  we 
might  say,  that  vagueness  in  the  generality  of  the  title  might 
annul  the  patent.  But  in  the  present  case  there  is  no  evidence  of 
fraud,  but  the  patent  is  held  bad,  merely  on  the  ground  that  the 
title  is  so  large  as  to  be  capable  of  importing  a  difierent  invention 
from  that  in  the  specification.  We  tliink  it  unsafe,  without  far- 
ther authority,  to  lay  down  a  rule  so  large  as  that  hiid  down  in 
the  Court  below,  but  consider  that  it  would  be  doing  an  injury 
to  many  patents  if  we  were  to  hold  this  void,  merely  because  the 
title  is  m  the  same  terms  as  are  capable  of  application  to  some 
other  invention  than  that  in  the  specification,  and  that,  too, 
without  any  ground  of  fraud.  The  cases  principaUy  discussed 
were  those  of  Lord  Cochrane  v.  Smethurst,  and  Jeesopia  case.  If 
the  fomier  of  those  cases  is  to  be  considered  of  any  decided  value 
in  the  Court  above,  it  would  be  open  to  this  observation,  that  the 
extreme  generality  in  that  case  far  exceeds  this ;  but  the  case  was 
not  moved  in  the  .Court  of  Queen's  Bench,  and,  therefore,  its  au- 
thority cannot  be  carried  higher  than  the  opinion  of  the  judge 
irho  tried  it.  As  to  Jessop*B  case,  Uiat  differs  from  the  present, 
because  th^re  the  patent  was  taken  out  for  a  watch,  to  which  we 
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«iui  uttach  only  one  precise  sense ;  but  an  improTement  m  car- 
xiages  is  any  thing  but  precise^  and  does  not  apply  to  any  precise 
thing ;  therefore,  if  it  hlad  been  limited  to  an  improvement  in  the 
watch  only,  it  would  have  been  held  not  too  general ;  but  the 
specification  claiming  the  inyention  with  respect  to  a  particular 
mofvement  only,  was  at  direct  variance  with  uxe  title,  which  was 
for  the  whole  watch.  We  think,  therefore,  that,  in  the  present 
case,  the  only  objection  being  wilJi  respect  to  the  vagueness,  and 
no  fraud  having  been  suggested,  enough  has  not  been  shewn  to 
satis^  us  that  Uie  title  is  at  variance  with  the  specification.  This 
coincides  with  the  opinion  of  the  Court  of  Exchequer  in  the  case 
of  NeiUon  v.  Harfordy  and  although  the  finding  of  facts  on  the 
sixth  issue  requires  the  verdict  to  be  entered  for  the  defendant, 
ire  think  that  issue  raises  no  question  which  discloses  any  answer 
to  the  plaintiff's  daim,  and,  therefore,  there  must  be  judgment 
for  the  plaintiff  mm  obsttmte  veredicto  on  that  issue. 


LIST  OF  BEGISTRATIONS  EFFECTED  UNDEE  THE  ACT  FOR  PRO- 
TECTING NEW  AND  ORIGINAL  DESIGNS  FOR  ARTICLES  OF 
UTILITT. 

Jan.  30.  John  Bruce,  of  Tiddington,  near  Stratford-upon-Avon, 
for  an  improved  skim  or  stubble  plough. 
Feb.  8.  George  David  Doudnetf,  of  17,  Old  Bond-street,  in  the 
Parish  of  St.  George's,  Hanover-square,  Westminster, 
for  Boon's  scales. 
9»  James  Milne  ^  Son,  of  Edinburgh,  for  improved  shding 
tubes,  or  what  are  called  water  joints,  for  lowering 
or  raising  gas  pendants. 
10.  Jllen  ^  Moore,  of  131,  Snow-hill,  Birmingham,  for  a 
gold  coin  gauge  and  weight. 

12.  Peter  Robertson,  Engineer  to  the  Glasgow  and  Ayr 

Railway  Company,  Glasgpw,  and  John  Todd,  of  67, 
Mitchell-street,  Glasgow,  for  a  spring  and  axle  box 
proper  for  railway  and  other  carriages. 

13.  Alexander  Wilson,  of  22,  Milk-street,  Cheapside^  for 

the  Windsor  parasol. 

14.  Alexander  Burton,  of   2,   Norfolk-place,  Lauxieston, 

Glasgow,  for  a  letter  printing  press. 
19.  Alexander  Stiven,  of  86,  Drake-street,  Rochdale,  for  an 

improved,  simple,  and  compound  parallel  vice. 
19.  Job  Allen^  of  Fnoirose-street,  BishAp8^te-stoet>  £ar  & 

steam  priming  preventer. 
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Feb.  20.  Robert  MitcheUy  of  PortobelLo-Btreet,  Sheffield^  for  a 
screw  anger  with  four  cutters. 

20.  Richard  Roberts  ^  Co.,  of  the  Globe  Works,  Manches- 
ter, for  the  end  frame  of  a  power  loom. 

20.  Benjamin  Fowler,  of  Dorset-street,  Salisbury-square, 
City  of  London,  for  a  hot  water  circulator. 

20.  Thomas  Wolferstan,  of  Salisbury,  for  an  improred  tap 

or  cock. 

21.  Fletcher  Woottey,  of  180,  High  Holbom,  in  the  county 

of  Middlesex,  for  a  design  for  improvements  in  the 
shape  and  configuration  of  lamps  and  apparatus  con* 
nected  therewith,  for  the  burning  of  oil  of  turpentine, 
camphine,  naphtha,  resinine,  retinaphtha  oils,  and 
similar  combustibles, — ^parts  of  which  improTementa 
are  appUcable  to  other  purposes. 

22.  George  Forrester  ^  Co,,  of  Vauxhall  Foundry,  liver* 

pool,  for  a  design  for  a  wrought-iron  railway  wheel. 
26.  James  Milne  ^  Son,  of  Edinburgh,  for  an  improvement 
on  gas  meters,  preventing  the  possibility  of  their 
being  overcharged  with  water,  and  thereby  rendering 
it  impossible  that  such  meter  can  ever  act  to  the 
disadvantage  of  the  consumer. 


Ui0t  Of  Vatenw 

Granted  by  the  French  Government  from  the  1st  of  July  to  the 
^th  of  September,  1841. 

PATENTS    FOK   FIFTEEN   YEARS. 

Bontemps,  of  Choisy  le  Roi,  represented  in  Paris  by  M.  Per- 

pigna.  Advocate,  2  ter :  Rue  Choiseul,  for  improved  pistons 

and  valves. 
Dubrunfaut,  of  Paris,  represented  by  M.  Perpigna,  for  a  process 

and  means  of  purifying  animal  and  vegetable  oils. 
Duquesne,  of  Valenciennes,  represented  by  M.  Perpigna,  for  a 

means  of  obtaining  fi*om  the  residue  of  distilled  vegetable 

substances,  a  food  for  cattle. 
Francis,  of  New  York,  represented  by  M.  Perpigna,  for  a  lifeboat. 
Isaac  and  Dognin,  of  Lyons,  represented  by  M.  Perpigna,  for  an 

embroidering  fitime. 
Osmont,  of  Paris,  represented  by  M.  Perpigna,  for  an  improved 

gas-meter. 
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RcjAny,  of  Paris,  represented  by  M.  Perpigna,  for  an  improved 

steam-engine. 
SommerVille  Beckhaus,  of  Birmingham,  represented  by  M.  Per- 

pigna,  for  an  improved  machine  for  manufacturing  copper  and 

brass  tubes. 
Sudds,  Windzor,  and  Nicholson,  of  Rouen,  represented  by  M. 

Perpigna,  for  a  machine  for  making  pins  and  pin  nails. 
Blanc,  of  Lyons,  for  improved  machinery  for  the  transmission  of 

power,  applicable  to  all  steam  engines. 
Bourdier,  of  Paris,  for  an  improved  punch. 
Buisson,  of  St.  Servan,  for  improvements  in  the  manufacture  of 

bitumen. 
Cazaux,  of  Eaux-Bonnes,  for  Eaux-Bonnes  lozenges. 
Du&ud  and  Rees,  for  an  improved  mode  of  fining  iron. 
Dutourban,  of  Paris,  for  a  frame  for  making  wire  grating. 
Grafton  and  Cambridge,  for  improvements  in  the  ma^ufiicture  of 

gas. 
Chriolet,  of  Paris,  for  a  machine  for  combing  wool. 
Koch,  of  Paris,  for  a  machine  for  spinning  and  twisting  all  kinds 

of  fibrous  substances. 
Lesure,  of  Paris,  for  an  improved  kind  of  embroidery. 
Mallet,  of  St.  Quentin,  for  a  means  of  collecting  the  ammoniacal 

gases  evolved  in  the  distillation  of  bones. 
Martin,  of  Paris,  for  improvements  in  wind  instruments. 
Mouret,  of  St.  Just,  for  an  improved  system  of  education. 
Patouz,  of  Aniches,  for  a  process  for  extending  the  common  glass 

used  for  vrindows. 
Fenzold,  of  Paris,  for  a  machine  for  drying  tissues  and  other 

substances. 

ITo  be  continued. 


WtH  of  9ititUimetti 

OF    PARTS    OF    INVENTIONS   AND 

MADE  UNDER  LORD  BROUOHAM's  ACT. 


Moses  Poole, — disclaimer  and  memorandum  of  alteration  to  pa- 
tent dated  21st  March,  1837,  for  **  improvements  in  making 
fermented  liquors."     Filed  30th  January,  1844. 

John  Jeremiah  Bubery,  of  Birmingham, — disclaimer  to  patent 
dated  14th  November,  1837,  for  '*  certain  improvements  in  the 
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nurnvfiustare  of  part  of  the  fanutare  of  an  umbrella."  FSed 
2nd  February,  1844. 

John  Gibson,  of  Glaa^ov,  thro^rster,  and  John  Gordon  Campbell, 
of  the  same  place,  merohant, — disclaimer  and  momofandom  of 
alteration  to  patent  dated  19th  November,  1836^  for  "  a  new 

.  or  im|m)Yed  process  or  manufacture  of  silk,  and  silk  in  combi- 
nation with  certain  other  fibrous  substances."  Filed  17th 
February,  1844. 

William  Palmer,  of  SuttonHrtreet,  Clerkenwell,  lamp  manu&c- 
turer, — disclaimer  to  patent  dated  10th  July,  1838,  for  **  im- 

.    proTements  in  lamps."    Filed  24th  February,  1844. 


That  have  passed  the  Great  Seal  of  IRELAND,  from  the  17/ A 
December,  1843,  to  the  11  ih  of  February,  1844,  inclusive. 


To  William  Wylam,  of  the  borough  and  county  of  Newcasfle- 
upon-Tyne,  in  England,  for  an  artificial  composition,  which,  if 
variouBly  modified,  may  be  applied  in  preparing  fuel  fi*om  ooal 
and  other  substances,  or  as  a  cement,  or  as  a  substitute  for 
stone,  or  as  a  coating  for  metals  and  other  substances. — Sealed 
27th  December. 

Francis  L' Estrange,  of  39,  Dawson-street,  in  the  city  of  Dublin, 
Master  of  Arts,  Fellow  of  the  Boyal  College  of  Surgeons  of 
Ireland,  for  improTements  in  hernial  trusses,  to  prevent  the 
descent  of  hernia  through  the  internal  as  well  as  the  external 
ring. — Sealed  6th  February. 

Thomas  Drayton,  of  Brighton,  in  the  county  of  Sussex,  Gent., 
for  improvements  in  coating  glass  with  silver  for  looking- 
glasses  and  other  uses. — Seided  12th  February. 

William  Prosser,  Jun.,  of  Shaftsbury-terraoe,  P^silico,  Gent.,  for 
improvements  in  the  construction  of  roads,  and  in  carriages  to 
run  thereon. — Sealed  15th  February. 

George  Gwynne,  of  Regent-street,  in  the  county  of  Middlesex, 
Gent.,  and  George  Fe^;uson  Wilson,  of  BeUnont,  Vauxhall,  in 
the  county  of  Surrey,  Gent.,  for  improvements  in  ibe  manu- 
facture of  candles,  and  in  apparatus  for,  and  processes  of,  treat- 
ing fatty  and  oily  matt«»,  to  obtain  products  for  the  manojfiie- 
ture  of  candles  and  other  uses.-^-Sealed  15th  February. 
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Granted  for  SCOTLAND,  subsequent  to  January  22n(f,  1844. 


To  Thomafl  Aspmwall,  <yf  Bishopflgate  Church'yard,  in  the  citjr 
of  London,  Esq.,  for  an  improved  cannon,  formed  either  of 
wrought-iron  or  steel,  or  wrought-iron  and  steel  combined ; 
and  also  instmments  and  machinery  used  in  making,  and 
method  of  making  the  said  cannon, — ^being  a  communication 
firom  abroad. — Sealed  25th  January. 

Thomas  Southall,  of  Kidderminster,  in  the  county  of  Worcester, 
druggist,  and  Charles  Crudgington,  of  the  same  place,  banker, 
for  improyements  in  the  maaufaicture  of  iron  and  steel. — Seeled 
25th  January. 

Alexander  Spears,  of  Glasgow,  merchant,  for  certain  improvements 
on,  or  appertaining  to,  glass  botties,  proper  for  vines  and 
other  liquids, — ^being  a  communication  from  abroad. — Sealed 
31st  Ja&uary. 

William  Edward  Newton*  of  Uie  Office  for  Patents,  66»  Chanoery- 
laiie»  ift  the  county  of  Middlesex^  civil  engineer,  for  a  new  or 
improved  system  of  machinery  or  apparatus  for  obtaining  and 
ap^ying  motive  power  for  propelling  on  railways  or  water^ 
and  for  raising  heavy  bodies ;  applicable  also  to  various  otker 
purposes  whaoe  power  is  required, — ^being  a  oommunicatiott 
/lem  abroad. — Sealed  Ath  February. 

Philip  Walther,  of  Angel-conrt»  ThrogmortonrStreet,  in  the  city 
of  London^  merchant,  for  certain  improvements  in  the  con* 
atmcdon  of  steam-engines,— ^being  a  eommuidcatipn  firam 
•bcoad. — Sealed  5ih  February. 

John  Kibble,  of  Glasgow,  in  the  kingdom  of  Scotland,  Gent., 
for  improvemenlS:in  transmitting  power  in  working  machinery 
wbeie  endless  belts,  chains,  or  straps  are  or  may  be  used^i — 
Sealed  12th  February. 

Hugh  Inglis,  of  Kilmarnock,  in  the  county  of  Ayr,  SeotUnd, 
mechanic,  for  improvements  upon  locomotive  steam-engines, 

.  whereby  a  saving  of  fuel  will  be  effected,  which  improvements 
are  applicable  to  steam-vessels  and  other  purposes,  and  to  the 
increasing  the  adhesion  of  the  wheels  of  railway  engines,  car- 
riages, and  tenders,  upon  the  lines  of  rail,  when  the  same  are 
in  a  moist  state. — Sealed  13th  February. 
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Ezra  Jenks  Coates,  of  Bread-street,  Cbeapside,  in  the  city  of 
London,  merchant,  for  improvements  in  the  forging  of  bolts, 
spikes,  and  nails, — being  a  communication  from  abroad. — 
Sealed  15tb  February. 


SEALED    IN    ENGLAND. 

1844. 


Robert  Johnstone,  of  Baker-street,  Middlesex,  (rent.,  for  im- 
provements in  the  construction  of  lamps  for  the  combustion  of 
naphtha,  turpentine,  and  other  resinous  oils.  Sealed  27th 
January — 6  months  for  inrolment. 

Henry  Vernon  Physick,  of  Bath,  civil  engineer,  for  certain  im- 
provements applicable  to  machinery  for  driving  piles.  Sealed 
30th  January — 6  months  for  inrolment. 

William  Edward  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  civil  engineer,  for  improvements  in  the  preparation  of 

-  caoutchouc,  or  india-rubber,  and  in  manufacturing  various  fabrics 
of  which  caoutchouc  forms  a  component  part, — ^being  a  commu- 
nication.    Sealed  30th  January— 6  months  for  inrolment. 

Ezra  Washington  Burrows,  of  Swinton-street,  Saint  Pancraa, 
civil  engineer,  for  certain  improvements  in  the  construction  of 

.  engines  for  producing  and  communicating  motive  power  by  the 
elastic  force  of  steam,  or  by  manual  or  animal  labour.  Sealed 
30th  January — 6  months  for  inrolment. 

George  Miller  Clarke,  of  Albany-street,  Regent's-park,  tallow- 
chandler,  for  improvements  in  night  lights,  and  in  apparatus 
used  therewith.  Sealed  30th  January — 6  months  for  inrol- 
ment. 

William  Lucaa  Sargant,  of  Birmingham,  for  improvements  in  the 
manufacture  of  barrels  for  fire-arms, — ^being  partly  a  commu- 
nication.    Sealed  30th  January — 6  months  for  inrolment. 

Baptiste  Buret,  of  Leicester-square,  merchant,  and  Francois 
Marius  David,  of  the  same  place,  manufacturer  of  gas  appara- 
tus, for  improvements  in  the  manufacture  of  gas.  Sealed  30th 
January — 6  months  for  inrolment. 

James  Silcock,  of  Birmingham,  engineer,  for  certain  improve- 
ments in  planes.  Sealed  30th  January — 6  months  for  inrol- 
ment. 


Digitized  by  VjOOQIC 


New  Patents  Sealed.  151 

William  Fletcher,  of  Moreton  House,  Buckingham,  clerk,  for 
certain  improvements  in  the  construction  of  locks  and  latches, 
applicable  for  doors  and  other  purposes^  Sealed  30th  Janu- 
ary— 6  months  for  inrolment. 

Robert  Hodgson,  of  Princes-street,  Clapham-road,  Surrey,  engi- 
neer, for  improvements  in  propelling  vessels,  and  in  the  ma- 
chinery for  working  the  same.  Sealed  2nd  February — 6 
months  for  inrolment. 

William  Sangster,  of  Regent-street,  in  the  County  of  Middlesex, 
umbrella  and  parasol  manufacturer,  for  improvements  in  um- 
brellas and  parasols.  Sealed  6th  February — 6  months  for  in- 
rolment. 

Benjamin  Aingworth,  of  Birmingham,  Gent.,  for  certain  improve- 
ments in  manufacturing  buttons  for  wearing  apparel.  Sealed 
6th  February — 6  months  for  inrolment. 

Thomas  Southall,  of  Kidderminster,  druggist,  and  Charles  Crudg- 
inton,  of  the  same  place,  banker,  for  improvements  in  the 
manufacture  of  iron  and  steel .  Sealed  8  th  February — 6  months 
for  inrolment. 

James  Johnston,  of  Willow  Park,  Greenock,  Esq.,  for  improve- 
ments in  steam-boilers.  Sealed  8th  February — 6  months  for 
inrolment. 

Christopher  Nickels,  of  the  York-road,  Lambeth,  Gent.,  for  im- 
Xrovements  in  the  manufacture  of  crape  or  substitutes  for 
crape.     Sealed  8th  Februaiy — 6  months  for  inrolment. 

Ezra  Jenks  Coates,  of  Bread-street,  Cheapside,  merchant,  for  im- 
provements in  apparatus  for  facilitating  the  reduction  of  frac- 
tures, dislocations  of  bones,  and  for  maintaining  the  parts  in 
their  just  positions, — ^being  a  communication.  Sealed  8th 
February — 6  months  for  inrolment. 

Charles  Wheatstone,  of  Conduit-street,  Hanover-square,  Gent., 
for  improvements  on  the  concertina,  and  other  musical  instru- 
ments, in  which  the  sounds  are  produced  by  the  action  of 
wind  on  vibratory  springs.  Sealed  8th  February — 6  months 
for  inrolment. 

John  Cox,  and  George  Cox,  of  Gorgie  Mills,  Edinburgh,  manu- 
facturers of  leather  and  gelatine,  for  improvements  in  the 
manufacture  of  leather  and  gelatine.  Sealed  8th  February — 
6  months  for  inrolment. 

George  Straker,  of  Newcastle,  ship-owner,  for  a  certain  improve- 
ment or  certain  improvements  in  ships*  windlasses.  Sealed 
8th  February — 6  months  for  inrolment. 
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Edwin  Sheppard,  of  Manchester,  for  certain  improvements  in 
machinery  or  apparatod  for  planing,  sawing,  and  catting  wood, 
and  other  substances.  Sealed  8th  February — 6  months  for 
inrolment. 

William  Edward  Newton,  of  the  Office  for  Patents,  66,  Cfaaacery- 
lane,  civil  engineer,  for  a  new  or  improved  system  of  machiBery 
or  apparatus  for  obtaining  and  applying  motive  power,  for 
propelling  on  railways  or  water,  and  for  raising  heavy  bodies ; 
applicable  also  to  various  other  purposes  where  power  is  r^ 
quired, — ^being  a  communication.  Sealed  Sih  February — 
6  months  for  inrolment. 

Joseph  Gibson,  Jun.,  of  Birmingham,  japanner,  for  improvenenU 
in  ornamenting  glass.  Sealed  10th  February — 6  montha  for 
inrolment. 

Henry  Hawes  Fox,  of  Northwoods,  Gloucester,  Doctor  of  Medi- 
cine, for  an  improved  mode  of  constructing  fire-proof  floors, 
ceihngs,  and  roofs.  Sealed  10th  February — 6  months  for 
inrolment. 

William  Edward  Newton,  of  the  Office  for  Patents,  66,  CbaBcery- 
ktne,  civil  engineer,  for  an  improvement  or  improvements  in 
furnaces,  —being  a  communication.  Sealed  12th  February — 
6  months  for  inrolment. 

William  Geeves,  of  Little  Pordand-street,  cork,  and  cork  gun- 
wadding  manufacturer,  for  improvements  in  preparing  wood 
for  lighting  or  kindling  fires.  Sealed  12th  February — 6 
months  for  inrolment. 

Job  Haines,  of  Tipton,  Stafford,  coal-master,  and  Richard  Haines, 
of  the  same  place,  coal-master,  for  an  improved  method  or 
methods  of  making  or  manufacturing  links  for  the  construction 
of  fiat  chains,  used  for  mining  and  other  purposes.  Sealed 
13th  February — 6  mouths  for  inrolment. 

Bennett  Woodcroft,  of  Manchester,  engineer,  for  improvementa 
in  propelhng  vessels.  Sealed  13th  February — 6  montha  £or 
inrolment. 

James  Overend,  of  Liverpool,  Gent.,  for  improvements  in  print- 
ing fabrics  with  metallic  matters,  and  in  finishing  silks  and 
other  fabrics, — ^being  a  communication.  Sealed  13th  Febniary 
— 6  months  for  inrolment. 

Andrew  Kurtz,  of  Liverpool,  manufacturing  chemist,  for  certain 
improvements  in  apparatus  to  be  employed  for  drying,  evapo- 
rating, distilling,  torrefying,  and  calcining.  Sealed  14th  Feb- 
ruary— 6  months  for  inrolment. 


Digitized  by  VjOOQIC 


New  Patents  Sealed.  153 

El^ah  Gfdloway,  of  Unio^-place,  City-road,  civil  engineer,  for 
certain  combinations  of  materials  to  be  used  as  a  substitute  for 
canvassj  and  other  sorfiu^es  employed  as  grounds  for  painting, 
and  some  of  which  combinations  are  applicable  to  other  pur- 
poses.    Sealed  14th  February — 6  months  fw  inrolment. 

SaaLoel  Dobree»  of  Putney,  Esq.,  for  certain  improvements  in  the 
manu£Bcture  of  fuel, — being  a  communication.  Sealed  17th 
February — 6  months  for  inrolment. 

John  Lionel  Hood,  of  Old  Broad-street,  Gent.,  for  an  improved 
composition  or  mixture  of  metals,  applicable  to  the  manufac- 
ture of  sheathing  for  ships,  and  other  vessels,  bolts,  nails,  or 
other  £wtenings, — ^being  a  communication.  Sealed  17th  Feb- 
mary— 6  months  for  inrolment. 

John  Kibble,  of  Ola^ow,  Gent.,  for  improvements  in  transmitting 
power  in  working  machinery  where  endless  belts,  chains,  or 
straps,  are  or  maybe  used.  Sealed  17th  February— 6  months 
for  inrolment. 

William  Losh,  of  Newcastle,  Esq.,  for  improvements  in  the  ma- 
no&eture  of  metal  chains,  for  mining  and  other  purposes. 
Sealed  17th  February — 6  months  for  inrolment. 

Alexander  Alliott,  of  Lenton,  bleacher,  for  improvements  in 
fbliing,  stretching,  drying,  and  dressing  goods  manufactured 
of  wool,  cotton,  silk,  and  other  fibrous  materials.  Sealed  19th 
February — 6  months  for  inrolment. 

Caleb  BedeUs,  of  Leicester,  manufacturer,  for  improvements  in 
the  manufacture  of  elastic  ^Eibrics.  Sealed  19th  February-— 6 
nonths  for  inrolment. 

Christopher  Nickels,  and  Benjamin  Nickels,  of  York-road,  Lam- 
.  beth,  manufacturers,  for  improvements  in  the  manufacture  of 
elastic  fabrics,  and  in  rendering  elastic  fabrics  less  elastic. 
Sealed  19th  February — 6  months  for  inrolment. 

Alfired  Jeffery,  of  Brunton  Works,  Limehouse,  for  improvements 
in  treating  wood,  and  certain  other  substances  required  to  he 
exposed  to  water.  Sealed  19th  February-*  6  months  for  inrol* 
ment. 

Alexander  Parkes^  of  Birmingham,  artist,  for  improvements  in 
the  manufacture  of  certain  alloys  or  combinations  of  metals, 
and  in  depositing  certain  metals.  Sealed  2lBt  February — 
6  months  for  inrolment. 

mrilUain  Sheldon^  of  Birmingham,  japan  painter,  for  improve- 
ments in  the  manufacture  of  buttons,  and  in  japanner's  ware. 
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and  artid^  in  substitution  of  papier-mach^.  Sealed  21  at 
February — 6  months  for  inrolment. 

Ezra  Jenks  Coates,  of  Bread-street,  Cheapside,  merchant,  for 
im]NroTements  in  the  forging  of  bolts,  spikes,  and  nails. 
Sealed  2lBt  February — 6  months  for  inrolment. 

Henry  Charles  HoweUs,  of  Hay,  €rent.,  for  improvements  in  the 
fastenings  of  parts  of  bedsteads  and  other  frames, — ^being  a 
communication.  Sealed  21st  February — 6  months  for  inrol- 
ment. 

Thomas  Liddell,  of  Newcastle,  engineer,  for  improvements  in 
apparatus  for  preventing  explosion  in  steam  boilers.  Sealed 
21st  February— 6  months  for  inrolment. 

Robert  Rettie,  of  Gk>urock,  Scotland,  civil  engineer,  for  improve- 
ments in  gridirons,  firying-pans,  and  other  cooking  utensils 
and  heating  apparatus.  Sealed  24th  February — 6  months  for 
inrolment. 

Francis  Studley,  of  Shrewsbury,  Gent.,  for  an  improved  mill  or 
apparatus  for  grinding  grain,  with  or  without  sifter  or  dresser; 
also  for  cobling,  bruising,  crushing,  cutting,  splitting,  or  di- 
viding seed,  pulse,  berry,  or  other  articles.  Sealed  24th  Feb- 
ruary— 6  months  for  inrolment. 

Alexander  AlUott,  of  Lenton,  Nottingham,  bleacher,  for  improve- 
ments in  scouring,  bleaching,  and  dyeing. — Sealed  24th  Feb- 
ruary— 6  months  for  inrolment. 

Thomas  Masterman,  of  the  Dolphin  Brewery,  Broad-st.,  Ratdiff, 
common  brewer,  for  a  certain  method  of  mechanism  for  the 
speedy  cooling  of  liquids,  being  within  certain^degrees  of  tem- 
perature :  and  which  method  or  mechanism  he  terms  a  "  re- 
frigerator."    Sealed  24th  February — 2  months  for  inrolment. 

William  Rouse,  of  Great  Barton,  Bury  St.  Edmonds,  wheelwright, 
for  certain  improvements  in  carriages,  and  in  parts  of  carriages 
applicable  to  various  purposes.  Sealed  24th  February — 6 
months  for  inrolment. 

Peter  Rothwell  Jackson,  of  Strawberry  Hill,  Manchester,  engi- 
neer, for  certain  improvements  in  the  construction  and  manu- 
facture of  wheels,  cyUnders,  hoops,  and  roUers ;  and  in  the 
machinery  or  apparatus  connected  therewith;  and  also  im- 
provements in  steam  valves.  Sealed  24th  February — 6  months 
for  inrolment. 

Henry  Brown,  of  Selkirk,  for  improvements  in  carding  silk,  cot- 
ton, and  other  fibres.  Sealed  24th  February — 6  months  for 
inrolment. 
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Benjamin  Bailey,  of  Leicester,  firameemith,  for  improvements  in 
machinery  for  manufacturing  looped  fabrics.  Sealed  24th 
February— 6  months  for  inrolment. 

Caleb  BedeUs,  of  Leicester,  manufacturer,  for  improTements  in 
the  manufacture  of  bonnets,  collars,  caps,  cape%  shawls,  coats, 
gaiters,  scarfs,  stockings,  gloves,  and  mits.  Sealed  24th  Feb* 
ruary — 6  months  for  inrolment. 

Gaspare  Ck>nti,  of  James-street,  Buckingham  €hite,  Gent.,  for  im- 
provements in  hydraulic  machinery,  to  be  used  as  a  motive 
power.     Sealed  24th  February — 6  months  for  inrolment. 

John  Aitken,  of  Surrey-square,  for  improvements  in  atmospheric 
railways.     Sealed  24th  February — 6  months  for  inrolment. 

Archibald  Trail,  of  Great  Rus.sell-street,  Bloomsbury,  for  an  im- 
provement in  the  manufacture  of  sails  for  ships  and  other  ves- 
sels.    Sealed  24th  February — 6  months  for  inrolment. 

James  Smith,  of  Queen-square,  Westminster,  Esq.,  for  improve- 
ments in  slubbing,  spinning,  twisting,  and  doubling  cotton  and 
other  fibrous  substances.  Sealed  24th  February — 6  months 
for  inrolment. 

Isabella  Larbalestier,  of  Noble-street,  Falcon-square,  London, 
furrier,  for  improvements  in  making  certain  skins  resemble 
the  sable  fur.    Sealed  26th  February — 6  months  for  inrolment. 

Richard  Kitson,  of  Cleckheaton,  card  manufacturer,  and  John 
Garthwaite,  of  Leeds,  flax  spinner,  for  improvements  in  wire 
cards  for  carding  cotton,  wool,  silk,  flax,  and  other  fibrous 
substances;  and  for  producing  tow  and  yams  from  line  and 
tow-yam  waste  which  comes  from  the  spinning  frames,  com- 
monly called  "  hard  waste." — Sealed  27th  February — 6  months 
for  inrolment. 

Charles  Newington,  of  Ticehurst,  Sussex,  Esq.,  for  certain  im- 
provements in  apparatus  for  ascertaining  and  indicating  the 
time  at  which  a  person  is  present  at  a  particular  place.  Sealed 
27th  February — 6  months  for  inrolment. 

Thomas  Harbottle,  of  Manchester,  Gent.,  for  a  machine  designed 
for  manufacturing  boot  soles,  taps,  and  also  for  riveting  leather 
hose  traces ;  and  for  other  purposes  to  which  the  same  may  be 
usefully  applied.  Sealed  27th  Febraary — 6  months  for  inrol- 
ment. 
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CELESTIAL  PHEXOMBNA  roK  Mamb,  1844. 


n. 

H.   V. 

D.    H.   M. 

1 

Clock  hefore  the  lun,  12m.  S2b. 

—      Venus  passes  mer.  2h.  Sim. 

^_ 

]>  naea  Ih.  54m.  A. 

—      Mars  passes  mer.  2b.  46m. 

.« 

]>  passei  mer.  9h.  S9m.  A. 

—      Jupiter  passes  roer.  28h.  20m. 

_ 

]>  sets  4h.  41m.  M. 

—      Saturn  passes  mer.  20h.  44m. 

4 

OccuL  ^1   LeoniB,  im.  Tfa.  59m. 
era.  9h.  Im. 

18  28  50  ^inconj.withthel^diCofdec. 

4 

2  25 

g  in  Aphelion 

5.  59.  S. 

9    2  Ecliptic  oppo.  or  Q  ^"W  moon 

19 

0  17  Ecliptic  conj.  or  %  new  moon 

19    6 

2  in  the  aieending  node 

19  28  50  0  enters  Aries,— Spring  com. 

6 

Clock  before  the  sun,.  11m.  40s. 

20 

Clock  before  the  sun,  7m.  28a. 



}>  rises  7h.  12m.  A. 

—       ])  rises  6h.  5m.  M. 

_ 

}>  passes  mer.  Oh.  11m.  M. 

—       D  passes  mer.  lb.  4m.  A. 

_ 

}>  sets  6h.  17m.  M. 

—       DsetsSh.  17m.  A. 

6  20 

}>  in  Perigee 

20  21     8   9  in  coiy*.  with  i;  diC  of  dec. 

11 

1  20 

D  in  D  or  last  quarter 

1.25.S. 

12 

OccuL  TT  Sajottarii,  im.  16h.49m. 
em.  17  h.  41m. 

22 

2  57  9  in  coi^.  with  the  Bdi£  of  dec 

1.  56.  8. 

14 

7  54  b  »n  conj.  with  the  D  diff.  of  dec 

6    7  ^  in  conj.  with  the  J)  difC  of  dec 

4.  7.  S. 

2.  25.  S. 

15 

Clock  before  the  sun,  9m.  2s. 

29  ^  in  co^j.  with  the  0 

.. 

D  rises  4h.  29m.  M. 

19         D  in  Apogee 



])  passes  mer.  9h.  2dm.  M. 

24  12  52   S  greatest  Hel.  Ut  S. 

.-« 

>  sets  2h.  27m.  A. 

25 

10  49   9  inconi.withtheDdiffofdec 

17 

Mercury  R.  A.  22h.  42m.  dec. 
10.  S4.  S. 

0.  47.  N. 
—      Clock  before  the  sun,  6m.  2a. 

— 

Venus  R.  A.  Sh.  11m.  dec.  14. 
l.N. 

—  ]>  rises  8h.  86m.  M. 

—  })  passes  mer.  4h.  57ra.  A. 

^^ 

Mars  R.  A.  2h.  26m.  dec.  14. 

—       D  sets  Ob.  28m.  M. 

57.  N. 

26 

_ 

Vesta  K.  A.  19h.  39m.  dec.  19. 

9m.  em.  18h.  51m. 

51.  S. 

27 

.5     2   ])  in  a  or  first  quarter 

— 

Juno  R.  A.   Ih.   I4m.  dec  1. 
56.  N. 

28 

Occul.  r  Cancri,  im.  7h.  22m. 
em.  8h.  28m. 

— 

Pallas  R.  A.  16b.  19m.  dec.  12. 
46  N. 

29 

Pallas  sutionary 

OccuL  oS  Cancri,  im.  lOh.  44m. 

_ 

Ceres  R.  A.  16h.  22m.  dec.  18. 

em.  lib.  24m. 

52.  S. 

80 

Clock  before  the  ami,  4m.  29a. 

— 

Jupiter  R.  A.  23h   Sm.  dec.  7. 

5.  S. 
Saturn  R.  A.  20h.  27m.  dec.  19. 

27.  S. 

—  D  rises  2h.  Im.  A. 

—  2>  passes  mer.  9h.  6m.  A. 

—  Dsets8h.  88m.  M. 

18  46  9  in  coi\j.  with  tf  difil  of  dec 



Geonr.  R.  A.  Oh.  8m.  dec  0. 

1.  18.  S. 

81 

19  12  Ceres  stationary 

Mercury  passes  mer.  28h.  4m. 

Th§  Satellitea  of  Jupiter  are  not  vUihle  thit  Month,  Jupiter  being  too  near  the  Smu 

J.  LEWTHWAITE,  Rotherhithc 
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The  second  feature  of  the  invention  is  a  means  of  condensing 
the  rovings  or  slivers  of  filamentous  materials^  delivered  from 
carding-engines,  so  as  to  give  them  a  tenacity  sufficient  for 
the  future  operations  of  spinning.  This  is  effected  by  passing 
the  collection  of  fibres^  delivered  from  a  narrow  band  or  fillet 
of  wire  cards^  between  two  rubbing  surfaces^  by  the  friction 
of  which  the  fibres  are  compressed  together,  and  made  to 
adhere  into  the  compact  form  of  slubbings. 

The  third  head  of  the  inv^ition  is  an  improvement  in  ap- 
paratus for  grinding  or  sharpening  the  points  of  the  wires  of 
cards  and  other  articles ;  which  is  efiected  by  the  use  of  fillets 
of  leather  or  other  suitable  material,  covered  with  emery  or 
other  grit;  which  fillets  are  wound  round  suitable  cylinders, 
and  may  be  readily  replaced^  when  worn,  by  the  substitution 
of  firesh  or  new  fillets  of  a  like  kind. 

Fig.  1,  in  Plate  YII.,  is  a  side  elevation  of  the  machine 
for  covering  the  cylinders  of  carding-engines  with  bands  or 
fillets  of  cards,  a,  a,  a,  represents  the  cylinder  about  to  be 
covered,  which  is  made  in  the  ordinary  way  of  constructing 
carding  cylinders ;  b,  b,i&  the  fillet  or  band  of  card,  in  the 
act  of  being  wound  round  the  cylinder  io  a  helical  eurve; 
c,  c,  c,  is  the  frame-work  or  standards  of  a  cardiog-enguie^ 
on  which  the  axle  or  shaft  of  the  cylinder  is  mounted  in  the 
ordinary  way ;  d,  d,iR  a  slide-rest,  similar  to  those  used  for 
turning  wood  rollers  or  cyUnders,  and  which  is  mads  &st  to 
the  two  side-firames  of  the  engine  by  screw-clamps  or  other- 
wise. Upon  this  slide-rest  is  moimted  a  sUding-carriage  e, 
on  which  is  fixed  a  stationary  hoop  or  barrel/.  From  the 
front  of  this  sliding-earriage  a  socket  is  pendent,  which  car* 
ries  the  axle  of  a  pinion  ff.  Along  the  under  side  of  the 
front  edge  of  the  slide-rest  there  is  a  rack  A,  h,  affixed,  which 
the  teeth  of  the  pinion  ff,  take  into*  It  will  hence  be  per- 
ceived, that  by  turning  the  winch  i,  the  pinicm  will  be  made 
to  rotate,  and,  by  its  action  in  the  teeth  of  the  rack  A,  will 
cause  the  sliding-earriage  e,  with  its  hoop/  to  move  laterally. 

When  a  fillet  or  band  of  wire  cards  6,  is  to  be  attached  to 
the  cylinder  a,  it  is  passed  round  the  hoop  or  barrel/  the 
end  of  the  fillet  being  made  fast  to  the  periphery  of  the 
cylinder,  near  its  edge,  in  the  usual  way.     The  fillet  is  held 
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tight  against  the  periphery  of  the  hoop/  by  means  of  a  fric- 
tion-damp  k,  which  is  pressed  tight  against  the  &ce  of  the 
eard-fiUet  by  springs.  The  clamp  k,  is  held  by  two  sliding- 
rods  I,  passed  completely  through  the  hoop  in  two  places. 
Upon  each  of  these  sliding-rods  I,  there  is  a  compressed 
hdical  spring  m,  acting  outwards^  which  is  resisted^  at  one 
end,  by  the  interior  of  the  hoop/  and  at  the  other  by  an 
adjustable  nut  n,  capable  of  being  moved  upon  the  rod  I,  for 
the  purpose  of  giving  any  required  degree  of  tension  to  the 
spring.  By  these  means  the  friction-clamp  k,  is  drawn  with 
eonaiderable  force,  so  as  to  produce  any  required  pressure  of 
the  clamp  upon  the  card-fiUet.  An  adjustable  nut  or  stop  p^ 
is  screwed  upon  each  of  the  sliding-rods  l,  for  the  purpose  of 
opening  the  damp,  when  the  fillet  is  first  introduced. 

Having  thus  distended  the  fillet  of  card,  in  order  to  wind 
it  round  the  cylinder  a,  in  a  helical  curve,  the  cylinder 
must  be  made  to  revolve  upon  its  aids,  and,  at  the  same  time, 
the  hoop  f,  and  friction-^lamp  k,  must  be  moved  laterally ; 
the  latter  of  which  is  done,  as  before  described,  by  hand,  by 
turning  the  winch  i,  and  pinion  g,  which  moves  the  hoop 
and  friction  apparatus  along  the  slide-rest.  The  rotation 
of  the  cylinder  a,  is  effected  by  means  of  a  toothed  wheel 
q,  q,  temporarily  fixed  upon  the  end  of  the  shaft  of  the 
cylinder,  by  means  of  four  screws  r,  r,  r,  r,  standing  radially, 
or  by  any  other  convenient  means.  This  mode  of  attach- 
ment is  desirable,  in  order  to  apply  the  wheel  to  axles  of 
diffieroit  diameters.  The  wheel  q,  has  two  circular  bosses  or 
shoulders  extending  from  it,  one  on  each  side,  upon  which 
the  eyes  of  a  forked  bracket  s,  fit  loosely,  so  as  to  enable  the 
wheel  to  turn  freely  therein,  and  the  arms  of  the  brackets 
are  confined  laterally  upon  the  bosses,  by  rings  /,  /.  In 
order  to  mount  this  forked  bracket  upon  the  bosses  of  the 
wheel,  the  fork  is  made  in  two  pieces,  and  connected  tc^ther, 
at  the  outer  end,  by  screws.  This  outer  end  of  the  forked 
bracket  has  a  socket,  in  which  a  vertical  shaft  u,  is  supported, 
and  turned  by  a  winch.  Upon  this  shaft  is  fixed  a  worm 
V,  which  takes  into  the  teeth  of  the  wheel  q ;  hence,  by  the 
rotation  of  the  shaft  and  worm  ii,  t?,  the  cylinder  a,  with 
its  wheel  q,  is  made  to  revolve  slowly,  and  to  wind  round 
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its  periphery  the  fillet  of  card,  which  is  drawn  from 
between  the  hoop  f,  and  clamp  k,  and  by  the  friction 
of  their  surfaces  is  held  with  sufficient  tension  to  distend 
and  lay  the  band  or  fillet  tightly  and  evenly  round  the 
cylinder.  In  order  to  hold  np  the  outer  end  of  the  forked 
bracket,  it  will  be  found  convenient  to  apply  thereto  a  sup- 
port Wy  which  is  made  adjustable,  as  to  length,  by  a  part  of 
the  support  sliding  in  a  socket,  thereby  enabling  the  appara- 
tus to  be  adapted  conveniently  to  carding-engines  of  various 
heights. 

When  the  cylinder  has  been  thus  covered  with  the  fillets 
or  bands  of  wire  cards,  the  end  of  the  fillet  may  be  held  by 
a  pair  of  pincers,  as  shewn  at  w,  in  fig.  2;  a  cord  or  strap  y, 
being  attached  to  the  arms  of  the  pincers,  which  cord  or 
strap  is  fastened  at  the  other  end  to  a  pin  or  stud  z,  on  the 
sliding  carriage ;  and  by  that  means  the  end  of  the  fillet  is 
held  tight  upon  the  cylinder,  whilst  it  is  being  secured  by 
nails  or  other  means.  As  the  cylinders  of  carding  and  scrib- 
bling-engines  are  sometimes  covered  with  sheet  cards,  the 
apparatus  last  described,  and  shewn  at  fig.  2,  may  be  employed 
for  the  purpose  of  holding  the  sheets  distended,  whilst  they 
are  being  affixed  thereto. 

The  lesser  cylinders,  such  as  the  dofiers,  workers,  and  strip- 
pers of  a  carding-engine,  may  be  covered  with  fillets  of  card 
by  the  same  means  and  apparatus  as  that  above  described. 

The  fillets,  bands,  or  sheets  of  card  having  been  properly 
secured  upon  the  peripheries  of  the  card-cylinders,  the  whole 
of  the  apparatus,  marked  from  d,tow,is  to  be  removed. 
The  ordinary  appendages  may  then  be  applied,  and  the  en- 
gine may  be  made  ready  for  work. 

The  improvements  in  condensing  the  rovings  or  slivers  of 
filamentous  materials,  delivered  from  a  carding-engine,  is 
represented  at  fig.  3,  which  is  a  side  elevation  of  a  portion  of 
a  carding-engine,  with  the  novel  parts  attached  thereto.  The 
fibres  of  the  material  having  passed  through  the  carding-en- 
gine in  the  ordinary  way,  they  are  taken  ofT  the  main  cylinder 
by  the  doflfer-cylinders  a,  a.  These  dofier-cylinders  are 
formed  with  series  of  separate  rings,  or  narrow  annular  bands 
of  wire  cards,  from  which  the  slivers  are  severally  taken  in 
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strips,  and  condacted  between  rubbing  surfaces,  consisting  of 
the  rollers  b,  b,  and  the  superincumbent  pressers  c,  c,  from 
whence  they  are  led  ofiF  to  lapping  rollers,  bobbins,  or  any 
other  suitable  receivers.  Fig.  4,  represents  a  partial  top  hori- 
zontal view  of  fig.  3,  shewing  the  forms  and  positions  of  the 
parts  more  evidently;  and  fig.  5,  is  a  section  taken  vertically 
through  the  rubbing  surfaces  only.  The  slivers  from  the 
bands  or  rings  of  the  dofFer-roUers,  being  taken  ofi^  by  dofier- 
combs,  or  any  other  ordinary  means,  are  severally  conducted 
over  the  surfaces  of  the  revolving  rollers  b.  A,  and  the 'fibres 
are  in  that  situation  pressed  upon  by  the  siurfaces  of  the 
hollow  pressers  c,  c.  These  pressers  slide  upon  axles  or  ho- 
rizontal guide  rods,  rf,  rf,  and  may  receive  reciprocating  lateral 
movements  by  means  of  a  T-formed  lever  e ;  which  lever  works 
upon  a  fiilcrum  pin  at  its  centre,  fixed  in  the  standard  frame. 
A  crank  or  excentric  pin/  at  the  end  of  a  horizontal  shaft  g, 
operates  in  a  slot  at  the  foot  of  the  lever,  and  as  the  shaft  g, 
is  made  to  revolve  by  any  convenient  means  connected  with 
the  engine,  the  lever  is  caused  to  vibrate,  and  thereby  to 
slide  the  pressei^s  c,  c,  upon  their  guide  rods,  to  and  &o  in 
lateral  directions ;  or  their  lateral  movements  may  be  effected 
by  any  other  suitable  means.  Upon  each  of  the  axles  or 
guide  rods  d,  d,  a  roller  A,  h,  is  fixed,  which  pinches  the 
fibres  of  the  carded  material  against  the  rollers  b,  b,  whilst 
the  pressing  and  rubbing  is  effected  behind  them.  By  these 
means  the  several  strips  of  sliver  become  compressed  and 
condensed  into  distinct  strands,  or  into  the  condition  gene- 
rally denominated  slubbings,  and  are  thence  led  off  by  the 
rotation  of  the  rollers  h,  h,  to  be  lapped,  woimd  on  bobbins, 
or  into  receptacles  ready  for  spinning.  It  may  be  further 
observed,  that  the  rubbing  surfaces,  both  of  the  rollers  and 
the  pressers,  should  be  covered  with  leather,  or  some  other 
material  capable  of  producing  a  slight  friction,  in  order  to 
render  them  slightly  adhesive.  A  modification  of  this  con- 
trivance is  shewn  at  figs.  6,  and  7,  by  means  of  which,  slivers 
which  are  taken  from  card-bands  in  oblique  directions  may 
be  condensed.  Fig.  6,  is  a  horizontal  representation ;  and 
fig.  7,  a  vertical  view  of  the  improved  parts  detached,  a,  is  the 
band  answering  to  the  doffer-cylinder ;  A,  the  friction  roller; 

Digitized  by  VjOOQIC 


162  Recent  PaterUi. 

and  Cy  the  presser.  The  sliyer,  doffed  obliquely  from  the 
card-band  a,  is  passed  between  the  revolving  roller  b,  and  the 
reciprocating  sliding  presser  Cy  by  which  the  fibres  are  brought 
together  into  a  condensed  state^  and  led  <^  under  the  roller 
hy  in  the  form  of  what  is  called  wool-rollers,  prepared  for  the 
mule  or  billy ;  the  rotary  motion  of  the  roller  b,  and  the  re- 
ciprocating motion  of  the  sliding  pressers  c,  being  effected  by 
any  convenient  means,  as  described  in  reference  to  the  pre- 
ceding figures. 

In  preparing  cylinders  for  grinding  the  points  of  cards,  and 
other  articles,  long  strips  or  fillets  of  leather,  or  other  suitable 
material,  are  coated  with  a  cement  and  emery  or  other  grit, 
in  the  usual  way  of  preparing  emery  cloth  or  emery  paper ;  the 
said  strips  or  fillets  are  then  wound  tightly  round  tiie  cyUnders. 
in  the  manner  above  described ;  and  when  the  emery  or  grit 
of  such  bands  has  been  worn  off  by  use,  so  as  to  be  no  longer 
capable  of  working,  the  rollers  are  stripped,  and  re-covered 
with  fresh  fillets. 

The  patentees  claim  as  their  invention.  Firstly,— the  mode 
of  distending  and  holding  tight  and  even,  fillets,  bands,  or 
sheets  of  wire  card  upon  the  surfaces  of  cylinders,  by  means 
of  the  friction  and  tension  apparatus ;  and  also  the  means  of 
winding  the  fillets  or  bands  of  wire  card  upon  such  cyUnders, 
as  described,  however  that  apparatus  may  be  modified  or  varied 
in  form  or  position.  Secondly, — ^the  mode  of  pressing  or 
condensing  the  slivers  or  rovings  of  wool,  and  other  fila- 
mentous materials,  deUvered  from  carding-engines,  by  means 
of  the  rotatory  rollers  and  reciprocating  sliding  surfaces,  as 
described.  And  Thirdly, — grinding  the  points  and  edges 
of  wire  cards,  and  other  articles,  by  the  use  of  fillets  of  leather, 
or  other  suitable  matmal,  covered  witii  cement  and  emery  or 
other  grit,  and  wound  round  the  peripheries  of  cyUnders,  as 
shewn  in  the  drawings,  whereby  the  grinding  surfaces  may 
be  readily  replaced  after  they  have  become  worn.  [InroUed 
in  the  Petty  Bag  Office^  December^  1848.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 
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7b  Charles  Db  Beroub,  qf  Broad  street,  London,  mer- 
ckanly  for  improvements  in  axleirees  and  axletree-boa^es, 
— beinff  a  communication. — [Sealed  2l8t  Augost^  1841.] 

This  improvement  consists  in  the  employment  of  a  divided 
nut  to  secure  an  axletree-box  upon  an  axletree^  in  the  man- 
ner represented  in  Plate  VIII.  a^  fig.  1^  is  the  end  or  ami 
ot  the  axletree>  upon  which,  between  the  shoulders  b,  c,  the 
two  halves  of  the  divided  nut  d,  (see  fig.  2,)  are  placed,  and 
on  this  nut  the  axletree-box  e,  is  screwed ;  the  screw-thread 
of  the  nut  d,  is  cut  in  the  opposite  direction  to  that  in  which 
the  box  e,  is  designed  to  tum>  so  that  the  subsequent  rotation 
has  a  tendency  to  tighten  the  screwing,  and  keep  the  nut 
firm  in  its  place>  when  moving.  The  oil,  or  other  lubricating 
material,  is  contained  in  the  screw-ci^  or  chamber/,  and  in 
the  annular  cavity  ^,  formed  in  the  box ;  and  the  escape  of 
the  oil  is  prevented  by  a  collar  of  sponge,  or  other  suitable 
packing,  let  into  a  groove  jf,  in  the  shoulder  b. 

When  the  box  e,  and  the  wheel  to  which  it  is  attached,  are 
required  to  be  removed  from  the  axle,  |he  nut  d,  must  be 
held  stationary,  by  a  key  or  spanner,  and  the  wheel  ond  box 
turned  backwards  until  they  are  released  from  the  nut. 

The  patentee  claims,  as  his  invention,  the  divided  nut  d, 
and  the  screwed  part  of  the  axletree-box,  as  applied  to  axle- 
trees  and  axletree-boxes,  for  the  purpose  hereinbefore  de- 
scribed.    [Inrolled  in  the  Inrolment  Office,  February,  1842.] 


To  Joseph  Gibson,  of  Birmingham,  in  the  county  of  War» 
wick,  manufacturer,  for  certain  improvements  in  cuvletrees 
and  aA?/^r<?e-Ao;re9.— [Sealed  23rd  May^  1842.] 

The  patentee  divides  his  invention  into  three  parts,  namely, 
a  method  of  preventing  the  lateral  motion  of  an  axletree-box 
upon  the  axletree ;  also  lubricating  the  moving  parts  of  an 
axletree  and  box ;  and  securing  the  box  on  the  axletree. 
These  improvements  are  shewn  in  Plate  VIII.,  wherein 

Digitized  by  VjOOQIC 


164  Recent  Patents. 

fig.  1,  represents  a  longitudinal  section  of  the  end  of  an  axle- 
tree,  and  the  box  belonging  thereto,  a,  is  the  arm  of  the 
axletree,  formed  with  a  shoulder  b,  just  behind  what  is  gene- 
rally termed  the  '^  coned  part  •/*  c,  is  a  nut  or  collar,  cut  with 
a  left-handed  screw  upon  the  smaller  part  of  its  periphery, 
(as  seen  in  the  detached  view,  fig.  2,)  and  working  upon  the 
shoulder  A,  and  the  coned  part  of  the  axletree ;  d,  d,Bre  two 
leather  washers ;  and  e,  is  a  six-sided  nut,  which  is  screwed 
on  the  coned  part  of  the  axletree,  for  the  purpose  of  retaining 
the  nut  c,  in  its  proper  position ;  this  nut  e,  has  a  radial 
hole  bored,  through  the  centre  of  each  of  its  sides ;  and  in 
that  one  which  is  uppermost,  when  the  nut  is  screwed  up,  is 
inserted  a  pin  f,  the  lower  end  of  which  enters  a  groove  ffj 
formed  along  the  upper  side  of  the  arm  a,  and  thus  prevents 
the  nut  from  working  loose.  The  axletree-box  A,  is  screwed 
on  to  the  nut  c,  and  is  prevented  firom  becoming  accidentally 
imscrewed  by  a  bolt  t,  (shewn  separately  at  fig.  3,)  the  edge 
of  which  is  forced  into  a  recess  in  the  end  of  the  box  A,  by 
two  springs  y,y,  fig.  2.  The  bolt  i,  does  not  ofier  any  re- 
sistance to  the  screwing  up  of  the  box  A,  but  efiectually  pre- 
vents the  imscrewing  of  the  same,  until  it  is  drawn  back 
within  the  hollow  part  of  the  nut  c,  by  inserting  a  pointed 
instrument  in  the  holes  c^,  and  t^,  of  the  nut  and  bolt ;  the 
nut  being  at  the  same  time  prevented  from  turning,  by  the 
instrument  also  entering  the  hole  k,  in  the  shoulder  b.  The 
box  A,  may  have  any  required  number  of  recesses  in  its  end ; 
and  the  bolt  i,  may  be  acted  on  by  a  spring  at  one  end  only. 

The  oil,  or  other  material  for  lubricating  the  axle,  is  intro- 
duced through  the  holes  in  the  nut  c,  and  shoulder  b,  into 
the  groove  ff,  along  which  it  flows  into  the  reservoir  formed 
by  the  screw-cap  /. 

The  patentee  claims.  Firstly, — ^the  method  of  preventing 
the  lateral  motion  of  an  axletree-box  upon  an  axletree,  by 
means  of  a  screwed  collar  upon  the  coned  part  of  the  axletree, 
as  hereinbefore  described.  Secondly, — ^the  method  of  lubri- 
cating the  moving  parts  of  an  axletree  and  axletree-box,  herein 
described.  Thirdly, — ^the  method,  herein,  described,  of  se- 
curing the  axletree-box  upon  the  axletree. —  [Inrolled  in  the 
Inrolment  Office,  November,  1842.] 
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To  Thomas  Wolfebstan^  of  SaUsbury,  iron-foundery  for 
certain  improvements  in  axletrees  and  axktree-boxes. — 
Sealed  11th  February,  1843.] 

This  invention  consists  in  placing  the  supply  of  oil  in  the 
centre  of  the  axle-arm,  instead  of  its  being  contained  in  the 
axletree  box,  as  usual ;  whereby  a  much  larger  supply  can 
be  carried  than  is  ordinarily  practicable,  and  the  bulk  of  the 
oil  is  kept  in  such  a  state  of  comparative  rest,  during  the 
motion  of  the  carriage,  as  well  as  complete  exclusion  from  the 
atmosphere,  that  it  remains  limpid  and  unfouled  to  the  last. 

A  longitudinal  section  of  the  arm  of  the  axle,  and  the  axle- 
tree-box,  is  shewn  in  Plate  YIII.  a,  is  the  axle-arm ;  b,  the 
box;  c,  the  oil  reservoir  in  the  centre  of  the  arm  a,  from 
which  the  oil  flows  to  the  exterior  of  the  arm  through  the 
opening  d;  e,  2^  screw-tap  for  closing  the  passage  through 
which  the  oil  is  poured  into  the  reservoir ;  f  an  iron  collar ; 
ff,  jf,  two  leather  collars ;  and  h,  the  snug  and  screw-fixing 
collars  of  the  box. 

The  patentee  states,  that  he  does  not  confine  his  invention 
to  the  axles  and  axletree  boxes  of  carriages,  as  it  is  applicable 
to  revolving  axles,  and  shafts  of  all  sorts,  requiring  lubrication. 

He  claims  the  making  of  a  reservoir  for  the  oil  in  the  cen- 
tre or  heart  of  the  axle,  and  so  placing  and  adjusting  the 
inlet  and  outlet  passages  of  the  same,  that  no  more  than  the 
requisite  quantity  of  oil  shall  be  at  all  times  supplied  to  the 
exterior  of  the  axle;  and,  likewise,  so  connecting  the  axle 
and  box,  that  the  reservoir  can  be  replenished  without  dis- 
connecting them. — [InroUed  in  the  Inrolment  Office,  August, 
1848.] 

To  William  Edward  Newton,  of  the  Office  for  Patents, 
66,  Chancery-lane,  in  the  county  of  Middlesex,  civil  engi- 
neer, for  an  improved  agricultural  machine,  or  implement 
for  ploughing,  harrowing,  or  tilling  land, — being  a  com- 
munication.—[Seelei  18th  July,  1843.] 

The  machine  or  apparatus,  which  forms  the  subject  of  the 
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present  patent^  is  called  by  the  iiiTentor  a  plough-lianoWy  or 
harrow-plough,  as  it  partakes  of  the  natnre  and  performs  the 
office  of  both  these  implements.  It  will  also  act  as  a  scarifier 
for  clearing  foul  lands,  and  for  extracting  from  the  earth  any 
fibrous  roots,  or  things  that  might  be  injurious  to  vegetation. 
It  may  further  be  employed  for  breaking  or  turning  up 
heaths  or  common  land ;  and  for  dragging  or  tearing  up  the 
roots  of  reeds  in  marshy  lands ;  for  cutting  up  hard  earth ; 
and  other  similar  purposes. 

In  Plate  VIIL,  fig.  1,  represents  a  general  plan  of  the 
whole  machine.  Fig.  2,  is  a  vertical  section,  taken  through 
the  middle  of  the  apparatus,  on  the  line  i,  2,  of  the  plan  view, 
fig.  1.  The  machine  is  composed  of  two  principal  parts, 
which  are  altogether  distinct,  namely,  1st, — ^the  fore  carriage^ 
which  consists  of  two  wheels  and  a  framing,  with  the  pole  or 
shafts  for  three  horses;  2nd, — ^the  hinder  carriage,  which 
consists  of  two  wheels  and  the  framing  of  the  harrow-plough, 
furnished  with  seven,  nine,  or  eleven  teeth  or  tines. 

In  the  harrows  generally  known  as  three-wheel  harrows, 
the  fore  carriage  has  only  one  wheel,  which  is  of  a  small 
diameter,  and  merely  serves  as  a  support  for  the  frame  of 
the  hinder  part;  this  arrangement  of  parts  is  particularly 
disadvantageous,  because  it  renders  the  draft  of  the  imple- 
ment very  heavy.  In  the  improved  harrow,  the  fore  carriage 
has  two  wheels,  of  a  considerably  greater  diameter,  and 
mounted  upon  the  same  or  one  common  axletree,  to  which  is 
connected  the  pole  or  shafts.  This  arrangement,  on  the  one 
hand,  very  sensibly  diminishes  the  friction  or  resistance,  and 
presents  a  more  solid  and  regular  point  of  support  for  the 
hinder  part  of  the  carriage;  and,  on  the  other  hand,  allows 
the  machine  or  apparatus  to  be  turned  round  with  much 
greater  facility,  and  within  a  more  limited  space.  These  two 
wheels  are  seen  at  a,  in  the  drawings,  and  are  about  two  feet 
in  diameter.  To  the  centre  part  of  the  axletree  a,  is  bolted 
a  vertical  bar  c,  of  wrought-iron,  and  in  the  upper  part  of 
the  bar  c,  a  rectangular  mortice  is  made,  for  the  purpose  of 
receiving  a  pin  or  bolt,  by  means  of  which  the  end  of  the 
east-iron  swan's-neck  framing  d,  is  held  up.  The  two  wooden 
shafts  E,  are  connected  and  bolted  to  the  axletree  and  cross- 


Digitized  by  VjOOQIC 


Newton' 8y  for  an  Imprawd  Agricultural  Machine.     167 

piece  w,  to  which  are  hooked  or  fastened  the  whipple-trees 
G^  o^  o.  The  upper  end  of  the  vertical  bar  c^  is  sustained 
and  connected  by  two  thin  round  iron  rods  a,  to  the  cross- 
piece  F,  as  seen  in  the  drawings  at  figs.  1^  and  2 ;  and  it  also 
carries  another  rod  b,  which  is  curved^  and  is  destined  prin^ 
cipally  to  support  the  cords  or  reins  of  the  horses.  The  cast-* 
iron  Bwan's-neck  d,  which  connects  the  framing  of  the  hinder 
part  with  the  axletree  of  the  fore  carriage,  is  constructed  and 
arranged  in  the  manner  shewn  in  the  elevation,  fig.  2,  in 
order  to  allow  the  large  fore  wheels  a,  a,  to  pass  underneath 
firedy,  when  it  is  required  to  make  a  short  turn  round.  The 
Lead  or  end  of  this  swanks-neck  is  traversed  by  the  vertical 
rod  c,  bolted  upon  the  middle  of  the  fore  axletree,  upon 
which  the  swan^B*neck  rests,  and  supports  itself  firmly  when 
fhe  machine  is  in  operation ;  and  when^  on  the  contrary,  the 
implement  is  not  at  work,  as  for  example,  when  it  is  passing 
along  roads  or  ways,  or  going  from  one  fidd  to  another,  the 
swan  Vneck  is  supported  at  the  upper  part  of  the  vertical  rod 
by  means  of  a  steel  cross-pin  or  bolt.  To  the  other  end 
of  the  swanks-neck  is  connected  a  set-s(»rew  «,  which  passes 
through  a  female-screw  in  the  plate  or  block  c,  as  shewn  in 
the  detached  section,  fig.  8,  taken  on  the  line  s,  4,  of  fig.  1 ; 
this  plate  or  block  is  fomished  with  two  pivots  or  bolts, 
which  turn  freely  in  the  branches  or  bearings  that  fonn  the 
end  of  the  swan's-neck,  and  whereby  it  may  be  raised  or 
lowered  at  pleasure.  The  screw  s,  is  furnished,  at  its  upper 
end,  with  a  small  screw-nut  d,  which  carries  a  winch,  whereby 
this  part  of  the  machine  may  be  easily  worked  by  hand ;  and 
when  the  screw  is  turned,  either  in  one  way  or  the  other,  it 
raises  or  lowers  the  end  of  the  swan's-neck.  In  order  to 
effect  this  object,  it  is  necessary  that  the  screw  should  be 
held  in  an  iron  coUar  e,  which,  without  preventing  it  from 
turning  freely  by  itself,  holds  it  securely  in  connection  with 
the  short  cross-piece  /.  The  ends  of  the  cross-piece/  are 
supported  by  two  bearings,  in  the  cast  or  wrought-iron 
curved  pieces  h,  h,  which  are  bolted  upon  the  broadest  side 
of  the  framing  i,  of  the  hinder  part  or  carriage.  This  part 
of  the  machine  is  intended  to  regulate  (during  the  progress 
of  the  apparatus)  the  inclination  of  the  wrought-iron  teeth  or 
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tines  J,  and  the  greater  or  less  depth  to  which  they  enter,  and 
are  intended  to  cut  the  earth. 

It  will  be  understood,  that  as  the  centre  of  motion  of  the 
hinder  part  of  the  machine  is  situated  immediately  behind 
the  back  cross-piece  i,  that  when  the  set-screw  9,  is  turned, 
by  means  of  the  handle  or  winch,  so  as  to  lower  the  said 
screw,  it  tends  to  raise  the  first  or  fore  row  of  teeth  or  tines ; 
and  if  it  is  turned  in  the  contrary  direction,  so  as  to  raise  the 
screw,  it  tends  to  plunge  the  said  tines  further  into  the 
ground.  The  teeth  or  tines  J,  are  generally  nine  in  number, 
five  of  which  are  connected  to  the  cross-piece  i,  and  the  other 
four  to  the  cross-piece  i^  The  form  or  shape  of  these  teeth 
or  tines  may  be  varied,  according  to  the  nature  of  the  work 
they  are  intended  to  perform.  They  should  also  be  made 
very  firm  and  strong,  because  of  the  great  resistance  which 
they  are  likely  to  experience.  Furthermore,  they  must  be 
arranged  in  such  a  manner  that  each  tine  may  form  a  sepa- 
rate furrow  without  interfering  with  any  adjoining  one, 
formed  by  any  other  tine.  The  framing  may  be  so  arranged 
as  to  carry  eleven  teeth  or  tines  instead  of  nine,  or  only  seven 
may  be  employed.  The  peculiar  forms  of  tines,  represented 
in  figs.  1,  and  2,  are  used  not  only  for  the  second  operation 
of  ploughing,  but  also  for  preparing  all  sorts  of  seed-ground ; 
and  they  may  be  exchanged  for  other  tines,  that  are  straighter, 
and  less  edge-shaped,  similar  to  those  shewn  at  figs.  4,  and  5, 
which  may  also  be  advantageously  employed  for  cleaning  foul 
land,  and  for  extracting  from  the  gi'ound  every  thing  that  is 
likely  to  be  injiurious  to  vegetation. 

Lastly,  this  arrangement  or  system  of  teeth  may,  in  its 
turn,  if  required,  be  exchanged  for  knives  with  cutting  edges, 
such  as  those  shewn  at  figs.  6,  and  7.  An  exchange  of  this 
description  can  always  be  made  with  the  greatest  facility ;  as, 
in  order  to  remove  the  first  tines,  it  is  only  necessary  to  un- 
screw the  nuts  which  hold  them  firmly  in  their  places  in  the 
cross-pieces  x,  and  i^,  and  to  put  in  their  place,  and  in  the 
same  holes,  those  tines  that  are  required,  and  which  may  be 
done  in  a  few  minutes. 

The  two  cross-pieces  i,  and  i*,  of  the  framing  which 
carries  the  teeth  or  tines,  are  made  of  oak,  strengthened 
by  bolts,   which  prevent   them   from  splitting,  and  render 
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them  stronger  and  firmer.  Their  ends  are  fastened  to  side- 
pieces  K,  and  K*,  which  are  also  made  of  oak.  To  the  two 
side-pieces^  above  mentioned,  the  two  wheels  l,  of  the  hinder 
carriage,  are  adjusted.  These  two  wheels  are  made  of  cast- 
iron,  and  moimted  npon  axles  altogether  independent  of 
each  other;  the  axles  being  simply  short  iron  pivots,  fixed 
at  the  lower  ends  of  the  wrought  or  cast-iron  racks  m, 
the  greater  portion  of  which  is  toothed,  as  seen  in  fig.  2, 
and  upon  an  enlarged  scale  at  fig.  9.  The  pinions  A, 
consisting  of  four  teeth,  gear  into  the  teeth  of  these  racks, 
and  are  firmly  fixed  on  the  wTought-iron  shaft  i,  which  turns 
in  bearings  in  the  cast-iron  framing  n,  bolted  upon,  or  other- 
wise attached  to  the  lateral  pieces  k,  and  k^,  of  the  wooden 
framing.  Upon  the  shafts  or  axles  i,  and  inside  the  appara- 
tus, are  fastened  winches,  whereby  the  pinions  may  be  turned 
by  hand,  and  independent  of  each  other.  Now,  it  will  be 
easily  understood,  that,  according  to  the  direction  in  which 
these  winches  or  cranks  are  turned,  the  entire  framing,  carry- 
ing the  tines  or  teeth  therewith,  will  rise  or  descend ;  for,  as 
the  wheels  rest  firmly  on  the  ground,  it  is  evident,  that  by 
turning  the  handles,  in  order  to  raise  the  framing,  the  axles 
of  the  pinions  will  raise  themselves,  and  with  them  their  bear- 
ings or  supports,  and  the  whole  arrangement  of  the  framing, 
whilst  the  racks  m,  will  remain  stationary  in  their  place ;  and 
when  the  cranks  are  turned  in  the  contrary  direction,  the 
axles  of  the  pinions,  and  all  the  framing,  will  descend.  By 
this  means,  therefore,  the  height  of  the  teeth  above,  or  depth 
below,  the  surface  of  the  ground  on  which  the  machine  runs, 
and  also  the  other  evolutions  of  the  machine,  may  be  regulated 
with  great  nicety ;  that  is  to  say,  the  tines  may  be  inserted 
more  or  less  in  the  soil,  according  to  the  nature  of  the  ground, 
and  the  work  or  labour  to  be  performed. 

The  workman  can  lower  or  raise  the  front  row  of  tines  a 
little  more  than  the  back  row ;  and  to  effect  this  object  one 
or  two  turns  of  the  small  crank  of  the  set-screw  will  gene- 
rally be  sufficient.  He  can  also,  by  means  of  the  racks  and 
pinions,  raise  the  whole  of  the  hinder  part  of  the  carriage 
to  such  an  altitude  as  will  place  the  teeth  or  tines  above  the 
level  of  the  ground,  so  as  to  prevent  them  from  touching  it, 
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as  would  be  required  when  passing  along  a  road^  or  firom  <Hie 
field  to  another;  or^  if  it  should  be  necessary^  to  clear  the 
teeth  from  grass^  or  other  extraneous  matters.  But  in  order 
that  the  hinder  framing  that  carries  the  tines  should  either^ 
when  at  work  or  at  rest^  be  made  to  remain  at  any  particular 
and  fixed  altitude^  it  is  necessary  to  furnish  each  of  the  axles 
or  shafts  i,  with  grooved  or  toothed  discs  I,  which  act  in  the 
same  way  as  ratchet-wheels,  and  are  made  with  as  many 
notches  or  openings  as  the  teeth  of  the  pinions  h,  in  order 
to  stop  at  any  pointy  and  without  allowing  the  latto:  any 
play.  The  construction  of  this  catch  or  ratchet  will  be  easily 
understood  by  referring  to  fig.  S,  which  rq>re8ent8  a  side 
Yiew  of  the  disc^  seen  also  at  I,  in  fig.  9,  whidi  is  a  vertical 
sectioo  of  a  portion  of  the  framing,  taken  on  the  line  5,  6>  of 
the  plan  view,  fig.  1.  Into  one  of  the  notches  of  each  of  the 
discs  a  sort  of  iron  catch  m,  in  made  to  fall ;  this  iron  catch 
has  a  handle  at  its  upper  end,  whereby  it  may  be  worked  by 
hand,  and  a  spring,  placed  bdiind  it  in  the  interior  of  the 
box,  retains  it  against  the  support,  as  seen  in  fig.  9,  wotd 
tends  always  to  make  it  assume  the  inclined  position,  as 
there  represented ;  and  also  will  not  allow  it  to  disengage 
itself  from  the  toothed  disc,  whatever  shocks  or  blows  the 
machine  may  happen  to  experience.  When  the  pinions  are 
required  to  be  turned,  it  will  be  sufficient  (in  order  to  dis* 
engage  the  catch)  to  press  it  against  the  spring,  so  as  to 
bring  it  into  nearly  a  vertical  position,  and  then  to  draw  it 
up  in  this  direction. 

The  patentee  states  that  he  lays  no  claim  to  any  of  the 
parts  of  the  above-described  machine  or  apparatus  which 
have  been  before  known  or  in  use  for  similar  purposes  j  but 
he  claims  the  peculiar  combination  or  arrangement  of  parts, 
above  described,  or  any  modification  thereof,  as  applied  to 
the  purposes  above  mentioned/'  [InroUed  in  the  Bolls 
Chapel  Office,  January,  1844.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 
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To  John  Coopb  Haddan^  of  Bazinff-place,  Waterloo-road^ 
in  the  county  of  Surrey ,  engineer,  and  George  Hawkes, 
of  Gatesfiead  Iron-works,  in  the  county  of  Burham^fm- 
certain  improvements  in  the  construction  of  wheels  for 
carriages  to  be  used  on  railways. — [Sealed  17th  Octo- 
ber, 1839.] 

Tbjb  inventioii  which  forms  the  subject  of  this  patent  is 
described,  with  reference  to  the  drawings,  in  nearly  the 
following  words: — Pig.  1.,  Plate  VII.  represents  a  bar  of 
^TTOught-iron,  having  four  obtuse  bends,  and  the  ends  brought 
tc^ther,  so  as  to  form  a  spoke  of  a  wheel.  Fig.  2,  is  a  side 
▼iew  of  a  three-feet  wheel,  with  eight  of  the  said  spokes. 
The  thickness  of  the  inner  and  outer  tyres  having  been  de- 
cided upon,  describe  upon  a  board  or  sheet  of  paper  the 
dotted  circle  a,  fig.  1,  of  the  same  sise  as  the  inner  diameter 
of  the  inner  tyre,  and  divide  the  same  into  as  many  parts 
a,  a,  as  there  are  spokes,  and  draw  the  dotted  lines  a,  b,  a,  b. 
Describe  from  the  centre  b,  another  dotted  circle  c,  of  the 
same  diameter  as  the  nave,  and  again,  a  third  dotted  circle  n, 
80  as  to  divide  the  space  between  the  dotted  circles  a,  and  c, 
into  equal  parts.  Divide  one  of  the  segments  a,  a,  into  four 
parts,  a,  i,  c,  d,  a.  Bisect  the  segment  of  the  dotted  circle  c, 
and  draw  the  dotted  line  g,  b,  and  parallel  thereto  draw  the  two 
short  lines  f,  i,  and  f  i,  at  the  distance  of  half  an  inch  on 
eith^  side  thereof.  Draw  the  line/,  e,  b,  c,  d^  e,f,  and  also 
another  line  parallel  to,  and  half  an  inch  within  the  same. 
This  inner  line  will  represent  the  shape  of  a  east-iron  former 
or  block  (having  four  obtuse  and  one  acute  angle),  about 
three  inches  deep,  forming  one  piece,  with  a  cast-iron 
table,  around  which  a  bar  of  wrought-iron  z,  z,  is  bent,  when 
heated.  Ei^t  of  these  bended  pieces  of  wrought-iron  being 
placed  with  the  bends  e,  e,  in  contact,  are  held  steadily  to- 
gether in  a  strong  iron  hoop  or  ring,  suitably  constructed, 
and  when  properly  warmed,  the  nave  f,  is  cast  around  the 
inner  ends  /,  i,  of  the  bended  bars,  in  the  manner  usually 
practised  by  iron  founders.  The  eight  curved  extremities 
d,  d,  b,  d,  of  the  spokes,  having  eight  spaces  between  them, 
are  then  ready  for  the  reception  of  the  inner  rim  or  hoop  of 
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wrought-iron  e,  which,  when  heated^  is  placed  upon  them, 
and  allowed  to  cool,  and  is  then  fastened  to  each  alternate 
spoke  by  the  four  rivets  x,  x.  o,  is  the  outer  or  flanged 
wrought-iron  tyre,  which  is  also  heated  and  shrunk  upon  the 
tyre  e,  and,  when  cold,  is  rivetted  through  the  said  inner  tyre 
to  the  four  remaining  spokes,  by  the  rivets  y,  y.  The  wheel 
is  finally  completed  by  boring  the  nave,  and  turning  the  tyre 
G.  Should  elasticity  in  the  spoke  be  deemed  desirable,  either 
the  inner  portions  v,  or  the  outer  portions  A,  of  the  straight 
parts  of  the  spokes  may  be  slightly  curved.  For  five  feet 
wheels  twelve  spokes  are  preferred,  having  six  obtuse  bends, 
fig.  3.  Proceed  as  directed  in  regard  to  fig.  1,  omitting  the 
dotted  circle  d.  Describe  the  dotted  circles  m,  and  n,  so  as 
to  divide  the  distance  between  the  dotted  circles  a,  and  c,  into 
three  equal  parts.  Bisect  one  of  the  segments  t,  t,  of  the 
dotted  circle  n,  and  set  out  spaces,  n,  n,  half  an  inch  on  either 
side  of  the  point  m.  Set  out  two  similar  spaces  /?,  /?,  on  the 
segment  r,  r,  of  the  dotted  circle  c,  and  draw  the  outer  line 
Vy  n,  Wy  by  c,  dy  Wy  n,  r,  and  within  the  same  another  line,  as 
directed  in  regard  to  fig.  1 . 

Fig.  4,  is  a  side  view  of  a  wheel  of  a  different  construction, 
with  the  spokes  attached,  by  means  of  heads  or  bends  to  an 
inner  hoop,  or  tyre,  having  a  groove  or  recess  formed  on  the 
outside  of  the  same.  Fig.  5,  is  a  transverse  section  of  the  tyres. 
A,  fig.  6,  is  a  bar  of  wrought-iron,  which,  when  heated,  is  bent 
about  two  inches  from  one  end,  so  as  to  form  a  one-sided 
head  b,  which  is  curved  in  a  former  or  mould  so  as  to  fit  into 
a  recess  hereafter  described.  A  similar  length  c,  of  the  other 
end  of  the  bar  a,  is  also  slightly  bent  in  an  opposite  di- 
rection to  the  bend  b,  c,  figs.  4,  and  5,  is  an  inner  rim  or 
felloe  of  wrought-iron,  having  a  groove  or  recess  d,  around 
it,  equal  in  depth  to  the  thickness,  and  of  the  same  breadth 
as  the  bar  a,  through  which  eight  equidistant  holes  are  made, 
each  hole  being  as  long  as  the  groove  is  wide,  and  in  breadth 
equal  to  the  thickness  of  two  of  the  said  bars  of  iron  hud 
together.  Into  each  hole  two  of  the  bars  a,  are  to  be  driven, 
80  as  to  form  a  compound  spoke,  until  the  heads  b,  b,  which 
are  in  opposite  directions,  fit  into  the  groove  n.     The  other 
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ends  Cy  c,  are  then  held  in  contact,  as  at  ^  fig.  4,  and  the 
nave  e,  cast  around  them,  the  bars  being  first  properly  heated. 
In  order  that  the  inner  ends  of  the  spokes  may  not  enter  the 
nave  too  far,  in  consequence  of  their  expansion  when  heated 
preparatory  to   the  casting  of  the  nave,  the  heads  ft,  ft,  must 
not  be  confined  within  the  groove  d,  while  the  nave  is  being 
cast.     M,  is  a  flanged  wrought-iron  tyre,  which  is  heated  and 
shrunk  round  the  inner  tyre  c,  and  upon  the  end  ft,  ft,  of  the 
spokes,  and  afterwards  fastened  by  the  rivets  /i,  /*.     g,  fig.  7, 
is  a  bar  of  wrought-iron,  with  a  cut  down  one  end ;  and  g*, 
is  the  same  bar  of  iron,  with  the  two  parts  a?,  x,  bent  into 
opposite  directions,  so  as  to  form  a  double  head  or  bend ; 
D,  is  part  of  a  grooved  tyre,  with  the  bar  or  spoke  placed  at 
an  angle  of  forty-five  degrees  with  the  plane  of  the  wheel. 
Single  or  compound  spokes,  having  bended  or  forged  heads, 
may  be  placed  through  holes,  cut  across,  or  in  the  same  di- 
rections as  the  groove  for  the  reception  of  such  heads  or  bends. 
Fig.  8,  is  a  side  view  of  a  three-feet  wheel,  in  which  bars  of 
wrought-iron  are  passed  half  way  through  holes  in  the  tyre, 
and  afterwards  bent,  so  as  to  form  compound  spokes.    Fig.  9, 
is  a  partial  section  of  the  same,  and  fig.  10,  is  a  section 
of  the  tyre,   with  a  spoke  passed  through  it.      a,  is  the 
flanged  tyre  of  wrought  or  cast-iron,  having  a  rib  c,  on 
the  inner  side,   through   which   eight  equidistant  holes  ff, 
are  made.     The  middle  of  a  straight  bar  of  wrought-iron, 
a,  a,  is  made  nearly  at  a  welding  heat,  and  quickly  pushed 
half  way  through  one  of  the  holes  in  the  rib  c,  and  in- 
stantly bent  into  one  position,  x,  x,  and  then  struck  on 
both  ends,  so  as  to  upset  or  swell  the  heated  part  which  is 
within  the  hole  in  the  rib  c,  and  in  contact  with  the  inside 
of  the  tyre  a.     Each  hole  is  in  like  manner  to  have  a  similar 
bar  inserted  and  bent.     The  two  ends  ff^  and  d^j  of  each 
bar,  when  cold,  are  then  drawn  sufficiently  close  together,  by 
curving,  to  allow  the  nave  b,  to  be  cast  around  them.     The 
degree  of  curvature  given  to  the  bars  will  depend  upon  the 
distance  left  between  the  two  ends  of  each  bar,  after  being 
bent  and  allowed  to  cool^  as  before  described.     When  the  two 
ends  of  each  bar  are  In  the  position  x,  x,  they  are,  while  hot, 
and  before  being  brought  nearer  together,  preparatory  to  the 
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casting  of  the  nave,  sufficiently  inclined  edgewise,  in  opposite 
directions,  to  be  from  half  an  inch  to  an  inch  out  of  the  perpen- 
dicular with  the  nave.  This  wheel  may  also  be  made  with  an 
inner  and  outer  tyre,  as  in  fig.  11.  In  fig.  12,  rf,  is  a  single 
spoke,  with  a  head  or  bend/  sufficiently  long,  after  passing 
through  the  hole  in  the  rib  c,  to  be  fastened  to  the  tyre  a, 
by  a  rivet  *.  In  fig.  11,  the  head  or  bend  of  each  spoke  is 
heated,  and  rivetted  in  the  hole  in  the  rib  c.  In  both  these 
figures,  the  spokes  are  alternately  fastened  on  opposite  sides 
of  the  rib  c. 

The  patentees  conclude,  by  claiming.  Firstly, — ^forming  the 
spokes  of  wheels  from  bars  of  wrought-iron,  having  four  obtuse 
bends,  and  the  ends  brought  together  so  as  to  form  an  acute 
angle ;  which  spokes  are  in  contact  with,  and  support  each 
other  at  the  bends  which  are  between  the  nave  and  tyre ;  and 
also  forming  the  spokes  of  wheels  from  bars  of  wrought-iron, 
having  six  obtuse  bends.  Secondly, — forming  the  inner 
tyre  of  a  wheel  with  a  groove  or  recess  around  the  outside 
thereof,  for  the  reception  of  the  heads  or  bends  of  single  or 
compound  spokes ;  and  the  fixing  of  wrought-iron  bars  or 
spokes  at  an  angle  of  forty-five  degrees  with  the  plane  of  the 
wheel.  Thirdly, — ^the  passing  bars  of  wrought-iron  half  way 
through  holes  in  a  rib  on  the  inside  of  a  wrought  or  cast-iron 
tyre,  and  afterwards  bending  the  same,  so  as  to  form  compound 
spokes ;  or  passing  the  heads  or  bends  of  wrought-iron  bars 
or  spokes,  through  the  said  holes,  and  fastening  the  same  to 
the  tyre  by  rivets ;  or  rivetting  the  heads  or  bends  in  the  said 
holes ;  and  also  in  inclining  wrought-iron  spokes,  when  at- 
tached to  both  ends  of  the  nave,  so  as  to  be  out  of  the  per- 
pendicular, the  spokes  on  one  side  of  the  wheel  being  inclined 
in  an  opposite  direction  to  those  on  the  other. — [InroUed  in 
the  Inrolment  Office,  April,  1840.] 


To  Henry  Page,  qf  Cambridge,  in  the  county  of  Cambridge, 
painter,  for  certain  improvements  in  the  mode  of  painting, 
graining,  or  decorating  with  oil  and  other  colors. — [Sealed 
10th  June,  1843.] 

This  invention  consists  in  a  novel  and  peculiar  process,  by 
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which  that  branch  of  painting,  called  graining,  is  rendered 
more  simple,  less  expensive,  and  more  decorative,  than  by  the 
means  hitherto  employed  for  that  purpose. 

The  process,  when  conducted  in  the  manner  following,  will 
be  found  to  answer  extremely  well : — First,  cover  the  surface 
required  to  be  decorated  (whether  such  surface  be  of  wood, 
plaster,  floor-cloth,  paper,  stone,  or  of  any  other  material), 
with  a  coating  of  oil  paint,  of  any  color,  in  the  ordinary  man- 
ner; and  when  this  is  perfectly  dry,  take  some  distemper 
color,  ground  in  water,  and  mixed  with  a  sufficient  quantity 
of  beer  to  cause  it  to  bind  with,  or  adhere  to,  the  (»l-paint 
ground,  previously  laid  on,  and  proceed  to  cover  the  entire 
surface  of  the  oil  paint,  in  any  convenient  manner,  with  the 
color,  softening  it  off  with  a  brush,  in  the  ordinary  way ;  and 
while  this  surface  is  quite  wet,  variegate  or  decorate  the  sur- 
face, by  sprinkling  or  dotting  the  same,  according  to  the  pat- 
tern desired  to  be  obtained,  with  brushes,  sponges,  or  other 
suitable  materials,  or  instruments  capable  of  holding  spirits  > 
the  said  instruments  or  materials  being  previously  dipped 
into  naphtha,  spirits  of  nitre,  spirits  of  wine,  or  spirits  of 
turpentine;  which  last  spirit  the  patentee  prefers,  but  does 
not  confine  himself  to  its  exclusive  use,  as  any  spirit  that 
will  not  injure  the  oil-paint  ground,  before  mentioned,  or 
prevent  the  varnish  (afterwards  applied)  from  drying,  would 
answer  the  purpose.  By  this  means,  surfaces  may  be  beauti- 
fully figured  and  decorated  with  any  kind  of  device  or  pattern" 
which  taste  may  suggest,  the  effect  being  produced  as  fol* 
lows : — ^The  spirit,  which  is  applied  to  the  surface  of  the  dis- 
temper color,  whilst  in  a  wet  state,  having  no  affinity  for  the 
same,  displaces  it,  thereby  causing  it  to  assume  various  beau- 
tiful forms ;  which,  when  complete^  according  to  the  judgment 
of  the  artist  employed,  are  fixed;  that  is  to  say,  they  are  pre- 
vented from  altering  their  forms,  by  the  application  thereto 
of  an  instrument  known  in  the  trade  as  a  brarier  or  salaman- 
der, until  the  sur&ce  be  perfectly  dry.  The  process  being 
now  completed,  the  work  may  be  varnished  in  the  ordinary 
way. 

The  patentee  remarks,  that  the  distemper  color  to  be  em- 
ployed (which  may  be  of  any  tint)  should  be  darker  than  the 
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color  of  the  oil-paint  ground,  above  mentioned;  care  should 
also  be  taken  that  the  distemper  color  is  not  opaque^  as  that 
would  defeat  the  object  in  view^  which  is,  that  it  shall  have 
a  pellucid  appearance.  He  also  states,  that  he  is  perfectly 
aware  of  distemper  color  having  being  employed  for  graining, 
as  also  brushes  and  sponges  for  figuring  the  same ;  he  does 
not  therefore  claim  the  exclusive  use  of  any  of  the  separate 
coloring  matters  or  materials  lastly  above  mentioned,  except 
so  far  as  the  same  may  be  employed  for  the  purposes  of  the 
said  invention,  which  consists  in  the  exclusive  use  of  brushes, 
sponges,  or  other  suitable  materials  or  instruments,  when 
dipped  into  a  spirit  or  spirits  that  will  not  injure  the  oil-paint 
groimd,  or  prevent  the  varnish  from  drying.  And  he  further 
claims  the  application  of  such  spirit  or  spirits  to  a  surface  or 
surfaces  of  distemper  coloring  matter,  whilst  the  said  surface 
or  surfaces  is  or  are  in  a  wet  state,  as  hereinbefore  particu- 
larly described. — [Inrolled  in  the  Rolls  Chapel  Office,  De- 
cember, 1843.] 


To  William  Irving,  of  Recent-street,  Lambeth,  for  an  im- 
proved corn-drill,  or  machine  for  somng  all  kinds  of  seed 
or  grain. — [Sealed  7th  June,  1842.] 

The  improved  drilling-machine,  which  forms  the  subject  of 
this  patent,  is  represented  in  Plate  VIII. ;  fig.  1,  being  a  side 
view,  with  the  seed-box  in  section,  and  the  right-hand  run- 
ning-wheel removed,  to  shew  the  parts  more  clearly;  and  fig. 
2,  a  plan  view  of  the  machine,  without  the  manure-box.  It 
consists  of  a  frame  a,  furnished  with  a  pair  of  shafts,  and 
carried  by  two  running-wheels;  these  wheels  are  mounted 
on  an  axle  b,  supported  in  plummer-blocks,  screwed  to  the 
frame  a  ;  and  whilst  the  machine  is  being  transported  from 
one  place  to  another,  the  wheels  turn  freely  upon  their  axle ; 
but  when  the  drilling  is  required  to  commence,  they  are  firmly 
affixed  to  it,  by  the  clutches  c,  c,  worked  by  the  levers  d,  d; 
and,  consequently,  as  the  wheels  roll  onward,  the  axle  will 
revolve,  which,  by  means  of  toothed  gearing,  communicates 
motion  to  the  apparatus  for  depositing  the  seed  and  manure. 
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From  the  front  part  of  the  framing  a,  two  arms  e,  e,  de- 
scend^ and  carry  a  horizontal  rod^  that  passes  through  the 
eyes  or  sockets  at  the  ends  of  the  arms/,/  of  the  coulters 
9}  9i  ^y  which  the  furrows  are  formed  for  the  reception  of 
the  seed  and  maniure ;  the  coulters  each  carry  a  weight  to 
prevent  them  from  rising,  and  are  connected  by  chains  A,  A, 
with  the  roller  t.  The  upper  ends  of  two  rods/,/,  are  also 
connected  to  the  roller  i,  by  chains,  (their  lower  ends  being 
jointed  to  a  board  k,  for  the  purpose  of  acting  as  a  press 
upon  the  coulters,  as  hereafter  described);  and  motion  is 
given  to  the  roller,  when  it  is  desired  to  raise  or  lower  the 
coulters,  by  means  of  two  chains  /,  and  /*,  which  pass  from 
the  roller  t,  to  the  cylinder  »*.  This  cylinder  is  pierced  with 
numerous  holes,  for  the  reception  of  a  lever,  and  has  a  ratchet- 
wheel  at  each  end,  the  palls  n,  and  n^,  of  which,  act  in  oppo- 
site directions,  o,  is  the  seed-box,  from  which  eight  pipes  /?, 
descend,  and  deposit  the  seed  in  the  furrows  formed  by  the 
coulters ;  upon  the  bottom  of  this  box  four  plates  q,  are  fixed, 
having  each  a  circular  recess  for  the  reception  of  a  "  seed- 
disc  ^^  r,  which  turns  freely  therein,  its  upper  surface  being 
flush  with  that  of  the  plate  g.  In  each  of  the  discs  r,  four 
or  any  other  required  number  of  holes  are  made,  as  shewn  in 
the  plan  view,  fig.  8 ;  into  each  of  which  a  small  quantity  of 
seed  falls,  and  is  carried  round  by  the  revolution  of  the  disc, 
until  it  arrives  over  the  upper  end  of  one  of  the  pipes  p, 
where  the  superfluous  seed  is  removed  by  a  small  stiff  brush 
Sy  (fixed  over  each  of  the  pipes,  and  pressing  upon  the  discs,) 
and  the  remainder  drops  through  the  pipe  into  one  of  the 
frirrows.  The  lower  part  of  the  holes  in  the  plate  r,  is  made 
wider  than  the  upper  part,  in  order  to  ensure  the  proper 
quantity  of  seed  being  discharged  from  each  hole ;  and  the 
upper  ends  of  any  of  the  pipes  p^  can  be  closed  (to  prevent 
the  discharge  of  seed  through  those  pipes)  by  means  of 
slides  0^ 

Motion  is  communicated  from  the  axle  ft,  to  the  spindles  /, 
of  the  seed-discs,  in  the  following  manner  : — Upon  the  upper 
end  of  each  spindle  is  a  spur-wheel,  and  on  the  two  spindles 
which  are  nearest  the  centre  of  the  machine  a  beviUed  cog- 
wheel t^,  is  also  fixed,  gearing  into  two  bevilled  cog-wheels 
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Qn  the  shaft  u ;  this  shaft  has  likewise  a  spur-wheel  Vy  and 
pinion  w,  and  is  driven  by  the  wheel  b^,  on  the  axle  b,  of  the 
running-wheels^  taking  into  the  wheel  v ;  motion  is  in  this 
way  given  to  the  spindles  on  which  the  wheels  t^,  t^,  are 
mounted^  and  is  thence  transmitted  to  the  other  spindles  /, 
through  the  wheels  /^  t\ 

Xy  is  the  manure-box^  from  which  the  manure  desoends, 
through  the  funnels  and  spouts,  into  the  furrows.  In  the 
lower  part  of  the  box  or^  is  a  horiz(«tal  spindle,  provided  with 
scoops  or  spoons,  for  throwing  the  manure  into  the  funnels, 
and  having  a  pinion  y,  upon  it,  driven  by  the  wheel  A*  j  on 
the  end  of  this  spindle  is  another  pinion  z,  which,  by  gearing 
into  a  wheel  z^,  gives  motion  to  another  spindle  z^,  and 
causes  a  number  of  arms  or  spurs,  affixed  thereto,  to  agitate 
the  manure,  and  thereby  facilitate  its  delivery  by  the  scoops 
or  spoons  into  the  funnels. 

When  the  furrows  are  required  to  be  deeper  than  those 
usually  produced  by  the  machine,  the  pall  n,  is  released  from 
its  ratchet-wheel,  and  thrown  back  j  the  cylinder  m,  is  then 
turned  by  its  lever,  which  movement  will  wind  up  the  chain  /, 
and  cause  the  roller  t,  to  revolve  and  take  up  the  chains 
fastened  to  the  rods  j,j,  which,  being  thus  drawn  down,  press 
the  board  k,  upon  the  coulters,  and  force  them  into  the 
ground  to  the  required  depth.  Then  when  the  coulters  are 
to  be  raised,  the  pall  n^,  is  released  from  its  ratchet-wheel, 
instead  of  the  pall  n;  and  the  cylinder  m,  being  turned  back, 
winds  up  the  chain  P,  by  which  means  the  roller  i,  is  caused 
to  take  up  the  chains  h,  h,  and  thereby  raise  the  coulters 
into  their  original  position,  or  into  that  shewn,  by  dotted 
lines^  in  fig.  1. 

If,  at  any  time,  the  machine  should  be  required  to  make 
the  deposits  of  seed  nearer  together,  it  can  be  effected  with- 
out new  seed-discs  being  necessary,  by  moving  back  the 
plummer-blocks  in  which  the  axle  A,  revolves,  and  sliding 
the  whed  v,  and  pinion  w,  upon  the  shaft  u,  until  the  pinion  w, 
gears  into  the  wheel  b^ ;  by  this  means  an  increased  speed  is 
given  to  the  seed-discs,  and  the  deposits  of  seed  will  conse- 
quently be  made  closer  to  each  other. 

The  patentee  does  not  claim  the  maniure-apparatus,  or  the 
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form  of  the  coulters ;  but  he  claims  their  peculiar  arrange- 
ment^  as  shewn  at  figs.  1^  and  2 ;  also  the  application  and 
use  of  perforated  plates  or  discs^  for  dropping  or  so^ng  all 
kinds  of  seed  or  grain^  and  their  combination  with  wheels 
and  pinions^  or  other  mechanical  contrivances,  for  the  pur- 
pose of  carrying  out  the  principle,  and  its  application,  as 
herein  described. — [InroUed  in  tlie  Inrolment  Office,  Decern^ 
ber,  1842.] 


To  David  Walther,  of  AngeUcourt,  Throgmorton^street, 
merchant,  for  certain  improvements  in  the  methods  of 
purifying  vegetable  and  animal  oils,  fats,  and  tallows,  in 
order  to  render  those  substances  more  suitable  to  soap- 
making,  or  for  burning  in  lamps,  or  for  other  useful  pur- 
poses ;  part  of  which  improvements  are  also  applicable  to 
the  purifying  of  the  mineral  oil  or  spirit  commonly  called 
petroleum,  or  naphtha,  or  coal-oil,  or  spirit  of  coal-tar, — 
being  a  communication. — [Sealed  23rd  December,  1840.] 

Thssb  improvements  in  purifying  vegetable  and  animal  oils, 
fats,  and  tallows,  consist  in  subjecting  them,  in  a  close  vessel, 
to  the  action  of  high-pressure  steam,  which,  entering  at  the 
bottom  of  the  vessel,  passes  through  a  perforated  plate,  and 
ascends  through  the  oil  or  fat  to  the  upper  part  of  the  vessel, 
where  it  escapes  through  a  safety-valve,  carrying  with  it  the 
volatile  and  impure  portions  of  the  oil  or  fat,  which  gave  an 
offensive  smell  thereto ;  and  this  waste  steam  may  then  be 
condensed,  if  required,  for  the  purpose  of  collecting  the  im- 
pure portions  of  oil  or  fat  carried  off  by  it ;  or,  if  this  should 
be  considered  unnecessary,  the  steam  may  be  allowed  to 
escape  into  the  open  air.  The  pressure  of  the  steam  is  gra- 
dually increased,  until  the  whole  of  the  impurities  are  re- 
moved; the  oil  or  fat  is  then  drawn  off,  and  allowed  to  cool; 
after  which  it  is  separated  from  the  water  produced  by  the 
partial  condensation  of  the  steam,  and  is  then  filtered  in  the 
manner  hereinafter  described. 

An  elevation  of  the  apparatus,  employed  for  purifying  oil, 
by  the  above  method,  is  shewn  in  Plate  IX.,  a,  being  the 
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vessel  in  which  the  oil  is  operated  upon ;  it  is  made  of  cop- 
per, or  of  iron  lined  with  copper,  and  should  be  strong 
enough  to  bear  a  pressure  of  five  or  six  atmospheres,  without 
any  danger  of  bursting.  In  the  lower  part  of  it  a  circular 
plate  of  copper,  b,  pierced  with  a  gi'eat  number  of  small  holes^ 
is  fixed,  as  indicated  by  the  dotted  lines ;  in  the  centre  of  the 
plate  a  circle,  equal  to  about  one-third  of  the  diameter  of  the 
plate,  is  left  unperforated,  and  in  the  remaining  space  the 
small  holes,  just  mentioned,  are  made :  the  reason  for  leaving 
this  unperforated  portion,  is  to  prevent  the  agitation,  pro- 
duced by  the  ascending  currents  of  steam,  from  operating  too 
strongly  in  the  centre  of  the  vessel  fl,  lest  it  might  cause  the 
oil  to  be  dashed  up  so  high  within  the  hemispherical  top  of 
the  vessel  as  to  occasion  liquid  drops  thereof  to  be  carried  oflf 
with  the  steam,  as  well  as  the  volatile  and  impure  portions 
held  in  solution  by  the  steam. 

Tlie  vessel  a,  is  charged  from  two-thirds  to  three-fourths 
full  of  oil,  and  the  steam  is  admitted  into  the  lower  part  of  it 
through  the  pipe  c,  furnished  with  a  stop-cock  d;  after  acting 
upon  the  oil,  the  steam  escapes  through  the  safety-valve  e^ 
and  is  conducted  by  the  pipe/  either  into  the  chimney  of  the 
boiler,  that  supplies  the  steam  to  the  vessel  «,  or  else  {for  the 
purpose  of  taking  advantage  of  the  heat  which  it  contains)  into 
the  jacket  or  outer  casing  ff,  of  the  vessel  h,  containing  the 
next  charge  of  oil,  in  order  that  it  may  be  heated  preparatory 
to  its  introduction  into  the  vessel  a ;  and  with  which  oil, 
after  it  becomes  hot,  a  saturated  solution  of  lime  is  mixed,  in 
the  proportion  of  one  part  of  lime-water  to  ten  parts  of  oil. 

At  the  bottom  of  the  jacket  ff,  is  a  pipe  i,  with  a  cock/, 
for  drawing  off  the  water  produced  by  the  condensation  ot 
the  steam,  and  the  liquid  resulting  from  the  condensation  of 
the  impure  parts  of  the  oil,  into  the  receiver  k ;  the  contents 
of  which  may  be  drawn  off,  when  required,  by  the  cock  /. 
From  the  upper  part  of  the  jacket  ff,  an  escape-pipe  i», 
ascends,  to  prevent  any  confinement  of  waste  steam  in  the 
jacket ;  and  the  end  of  this  pipe  is  cither  carried  into  the 
chimney,  or  through  the  roof  of  the  building  into  the  open 
air.  As  the  vessel  h,  and  its  contents,  become  gradually 
hotter,  less  steam  will  be  condensed,  and  a  greater  quantity 
will  have  to  escape  through  the  pipe  m. 
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When  tbe  oil  is  sufficiently  purified^  the  cock  d,  is  closed^ 
and  the  cock  n,  opened^  and  the  pressure  of  the  steam  in  the 
vessel  a,  will  force  the  liquid  contents  of  that  vessel  tfirough 
the  pipes  c,  and  o,  into  the  receiving  vessel  p ;  if  preferred^ 
the  pipe  o,  may  be  made  to  join  directly  to  the  bottom  of  the 
vessel  a,  as  shewn  by  the  dotted  lines  o^,  instead  of  branching 
off  from  the  pipe  c.  As  soon  as  the  vessel  a,  is  completely 
emptied,  (which  will  be  known  by  the  steam  following  through 
the  pipe  o,)  the  safety-valve  e,  is  opened,  to  allow  all  pressure 
of  steam  to  subside ;  and  then  the  fresh  charge  of  oil  is  ad- 
mitted into  the  vessel  a,  through  the  pipe  q,  from  the  vessel  h. 

When  it  is  desirable  to  completely  cool  and  condense  those 
portions  of  oil  which  are  carried  away  with  the  waste  steam, 
a  branch-pipe,  furnished  with  a  stop-cock,  and  leading  to  a 
refrigeratory  pipe  or  worm,  is  affixed  to  the  pipe/;  the  waste 
steam  being  then  cut  off  from  the  jacket  g,  by  a  cock  upon 
the  pipe/  will  pass  through  the  branch-pipe  into  the  refri- 
geratory pipe.  In  this  case,  the  requisite  heat  is  communi- 
cated to  the  contents  of  the  vessel  h,  by  admitting  high-pres- 
sure steam,  through  a  branch-pipe  from  the  pipe  c,  into  the 
jacket  g ;  and  the  escape  of  steam  from  the  jacket  is  regulated 
by  applying  a  safety-valve  to  the  pipe  m. 

After  standing  for  some  time,  the  water  separates  from  the 
oil  in  the  vessel  p,  and,  subsiding  to  the  bottom,  is  drawn  off 
through  the  cock  r,  and  thrown  away ;  the  oil  is  then  run  off 
into  a  filtering  vessel,  which  may  be  of  any  suitable  con- 
struction. The  filtering-vessel,  preferred  by  the  patentee, 
(but  he  makes  no  claim  thereto,)  consists  of  a  strong  wooden 
tub,  with  a  bottom  three  inches  thick,  in  which  a  great  num- 
ber of  holes  are  made,  with  a  tapering  borer,  so  as  to  be 
about  two  inches  in  diameter  at  the  top,  and  only  one  inch 
at  the  bottom ;  these  holes  are  stuffed  up  with  cotton-wool, 
and  the  bottom  is  covered  with  a  layer  of  saw-dust  of  oak, 
beech,  or  other  hard  wood,  (but  not  of  fijr,  or  resinous  wood,) 
about  three  inches  thick ;  over  this  a  coarse  canvas  is  spread, 
and  upon  it  a  bottom  of  wicker-work  is  laid,  to  keep  it  steady. 
The  oil  is  kept  at  a  depth  of  four  feet  in  the  tub,  in  order 
that  it  may  force  its  way  through  the  filter  of  saw-dust  and 
cotton. 

For  purifying  fats  and  tallows,  the  same  course  is  pur- 
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sued  as  when  oil  is  being  operated  upon,  except  as  to  the 
addition  of  lime-water. 

The  purification  of  the  mineral  oil  or  spirit,  commonly 
called  petroleum,  or  naphtha,  or  coal-oil,  or  spirit  of  coal-tar, 
is  also  effected  by  the  operation  hereinbefore  described.—  [/i»- 
roUed  in  the  Bolls  Chapel  Office,  June,  1841.] 


To  James  Anderson,  of  NewcasHe-t^pon-Tyne,  engineer ,  for 
ifi^nwements  in  windkisses. — ^[Sealed  5th  April,  1841.] 

This  invention  is  described  by  the  patentee  as  consisting  in 
"  a  new  arrangement  and  combination  of  mechanical  principles, 
applicable  to  a  ship^s  windlass,  for  heaving  the  anchor,  in 
conjunction  with  a  winch  for  other  purposes,  to  be  made  with 
or  without  the  winch ;  that  is  to  say,  the  windlass  without 
the  winch,  or  the  winch  without  the  windlass,  or  both  wind- 
lass and  winch  in  conjunction,  as  hereafter  described.^^ 

On  the  ordinary  barrel  of  the  windlass  two  wheels  are  fixed, 
taking  into  and  receiving  motion  from  two  endless  screws, 
turned  by  suitable  handles ;  and,  to  quote  the  patentee's  own 
words,  "  the  cogs  of  the  wheels  are  cast  so  that  the  angle  of 
the  endless  screw,  appUed  as  power,  will  bear  and  work  right 
across  the  cogs,  which  I  claim  as  new;  whereas,  in  the  ordi- 
nary way,  where  screws  have  been  used,  they  have  been  cast 
with  oblique  or  bevil  cogs,  so  that  the  angle  of  the  screw  only 
bears  on  the  centre  of  the  cogs,  which  gives  my  method  a 
great  superiority  in  strength,  and  steadiness  in  working." 
Above  the  windlass  barrel  is  a  winch,  supported  in  bearings 
at  the  upper  parts  of  the  windlass  bitts ;  it  is  furnished  with 
two  screw-wheels,  of  the  same  description  and  pitch  of  cog 
as  the  screw-wheels  before  mentioned,  and  worked  by  the 
same  endless  screws;  the  weight-bar  of  the  winch  has  a 
ratchet-wheel  and  pall  at  each  end,  to  prevent  the  return  of 
the  ''roll."  The  endless  screws  work  in  adjustable  bearings, 
in  order  that  they  may  be  readily  thrown  into  and  out  of  gear 
with  the  screw-wheels ;  and,  by  this  means,  the  windlass  and 
winch  may  be  worked  together,  or  one  at  a  time. — [InroUed 
in  the  Inrolment  Office,  October,  1841.] 
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To  Oeobgs  Bennetts,  of  Qunms  Lake,  Cornwall,  civil  en- 
gineer, for  it^vrovements  in  steam-engines  and  boilers,  and 
in  generating  steam. — [Sealed  15th  August,  1843.] 

This  invention  consists,  Firstly, — ^Ln  the  construction  and 
arrangement  of  certain  apparatus  in  connection  with  the 
engine  and  its  boiler,  for  the  purpose  of  rendering  the  steam 
which  *has  been  employed  in  working  the  engine,  and  is  on 
its  passage  into  the  condenser,  or  into  the  atmosphere,  avail- 
able for  heating  the  water  from  which  the  steam  is  to  be 
generated;  and.  Secondly, — ^in  generating  steam  by  injecting 
small  streams  of  water  into  generators  clear  of  water,  and 
maintained  at  such  a  temperature  as  to  convert  the  water 
into  steam,  on  its  coming  in  contact  with  the  surface  of  the 
generator. 

In  Plate  YII.,  fig.  1,  is  a  vertical  section ;  and  fig.  2,  a 
plan  of  a  condensing  steam-engine,  a,  is  the  cylinder,  with 
its  piston-rod,  slide-valve,  and  jacket;  b,  the  eduction-pipe ; 
c,  the  condenser ;  d,  the  discharge-pump,  with  bucket,  cover, 
and  discharge-cistern ;  e,  e,  represent  a  vessel  formed  of  three 
cyUndrical  pieces,  bolted  together  at  the  fianches  4,  and  5, 
so  as  to  make  steam-tight  joints.  At  each  of  the  places 
where  these  pieces  are  joined  there  is  an  internal  projection, 
which  reduces  the  area  of  the  vessel  at  that  place,  so  as  to 
allow  only  sufficient  q)ace  for  the  water,  at  each  stroke  of  the 
pump,  to  pass  in  a  thin  sheet  between  the  outside  of  the 
eduction-pipe  and  these  projections.  The  eduction-pipe 
passes  through  this  vessel,  and  at  the  ends  of  the  vessel  where 
the  pipe  protrudes,  a  steam-tight  joint  is  formed  in  the 
faucets  e,  and  7.  This  vessel  should  be  made  capable  of 
containing  as  much  water  as  the  engine  will  require  to 
supply  it  with  steam  for  eight  or  ten  minutes ;  ^,  is  a  double- 
action  forcing  pump,  connected  at  its  eduction  passage  by 
means  of  the  pipe  h,  with  the  vessel  e,  e;  and  at  its  induc- 
tion passage  by  means  of  the  pipe  /,  with  the  discharge- 
cistern  d;  i,is  9l  pipe  leading  from  the  vessel  e,  e,  to  the 
generators  or  boilers;  8,  is  a  valve,  which  should  be  kept 
open  whilst  the  engine  is  in  motion,  so  as  to  ofier  no  resistance 
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to  the  steam  in  passing  from  the  cylinder;  but  when  the 
engine  is  brought  to  a  state  of  rest,  this  yalve  must  be  shut, 
and  the  steam  in  the  cyUnder  allowed  to  pass  into  the  eduction - 
pipe,  where  it  wiU  give  out  its  heat  to  the  water  in  the  vessel 
tf,  e ;  this  valve  8,  may  be  alternately  opened  and  shut  by  any 
of  the  gearing  now  in  use  for  opening  and  shutting  valves. 
The  mode  of  action  of  this  part  of  the  invention  is  as  follows : — 
If  the  vessel  e,  e,  is  filled  with  water,  and  the  pump  ff,  set  in 
motion,  the  water  which  it  forces  into  the  vessel  at  A,  will 
force  an  equal  quantity  of  water  out  of  the  vessel,  through  the 
pipe  »,  into  the  generators  or  boilers;  and  the  water,  thus 
forced  into  the  vessel  at  A,  will  circulate  through  it  for  eight 
or  ten  minutes,  until,  arriving  at  i,  it  is  forced  onwards  into 
the  generators  or  boilers,  and  during  the  time  it  has  remained 
in  the  vessel  e,  e,  will  have  taken  up  as  much  heat  as  the 
steam  is  capable  of  communicating;  and  the  water,  entering  at 
the  part  of  the  vessel  next  the  condenser,  where  the  eduction- 
pipe  is  coldest,  and  being  forced  out  of  the  vessel  at  the  end 
next  the  cyUnder,  where  the  eduction-pipe  is  hottest^  is 
forced  at  each  stroke  of  the  pump  into  a  hotter  position  than 
that  which  it  occupied  before,  whilst  the  area  of  the  vessel  at 
4,  and  5,  being  contracted,  so  as  to  allow  only  sufficient  room 
for  the  water  forced  in  by  the  pmnp  to  pass  freely,  prevents 
the  water  that  has  already  passed  through  these  places  from 
returning.  By  these  means,  the  steam  which  has  been  em- 
ployed to  work  the  engine  will  be  available  to  raise  the  tem- 
perature of  the  water  which  is  suppUed  to  the  boiler,  and  a 
partial  condensation  of  the  steam  may  also  be  effected;  whereby 
less  water  than  usual  is  required  for  condensing  the  steam  in 
the  condenser,  and  a  smaller  discharge-pump  will  effectually 
free  the  engine  from  water  and  air,  thus  leaving  a  greater 
available  power  in  the  engine,  and  at  the  same  time  econo- 
mizing fuel.  It  will  be  seen,  that,  in  the  arrangement  above 
described,  the  water  is  divided  into  several  chambers  or  por- 
tions, and  advanced  from  the  coldest  to  the  hottest  part  of 
the  eduction  or  waste  steam-pipe.  The  numbers  or  sizes  of 
these  chambers  may  be  increased  or  diminished  at  pleasure, 
or  made  of  such  a  size  that  each  may  contain  the  water  re- 
quired to  be  injected  into  the  boilers  or  generators  at  each 
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stroke  of  the  engine,  according  to  the  other  part  of  the  inven- 
tion. Further,  the  steam  might  he  placed  exterior  to  the 
water,  the  successive  portions  or  compartments  of  the  vessel 
to  contain  the  water,  being  separated  from,  or  connected  with 
each  other,  by  small  orifices  or  communications,  so  as  to 
prevent  the  hotter  portions  of  the  water  from  intermixing 
with  the  other  or  colder  portions.  It  will  be  obvious  also, 
that  the  steam  might  be  contained  between  an  interior  and 
exterior  series  of  vessels,  or  compartments,  arranged  respec- 
tively as  above  described.  The  patentee  remarks,  that  he  is 
aware  of  steam  having  been  used,  after  it  has  performed  its 
work  in  the  cylinder,  for  the  purpose  of  heating  the  water 
intended  as  a  supply  for  the  boiler ;  and  he  does  not,  therefore, 
claim  the  use  of  steam,  after  it  has  performed  its  work  in  the 
cylinders,  generally,  for  the  purpose  of  heating  water,  but 
only  when  applied  according  to  the  mode  herein  described. 

The  second  part  of  the  improvement  consists,  as  before 
stated,  in  a  mode  of  generating  steam  by  injecting  the  water 
upon  the  smrface  of  metal^  raised  to  such  a  temperature  as  to 
convert  such  water  immediately  into  steam.  Fig.  3,  is  a  ver- 
tical section ;  and  fig.  4,  a  transverse  section  of  the  generators, 
with  fuiniace,  flues,  &c.  A:,  is  the  furnace  door  and  frame ; 
I,  the  ash-pit ;  m,  the  fire-place ;  n,  n,  furnace  bars ;  b,  is  a 
flue  leading  from  the  fire-place  to  the  back  end  of  the  gene- 
rators 0,  0,  0.  The  width  of  this  flue  is  equal  to  the  sum  of 
the  diameters  of  the  generators  o,  o,  o.  On  arriving  at  the 
end  of  these  generators,  opposite  the  furnace  door,  the  flue 
turns  upwards,  and  joins  the  flue  c,  formed  by  the  arrange- 
ment of  the  generators,  as  shewn  in  fig.  4.  This  flue  c,  at 
the  ends  of  the  generators /?,  j9,  and  g,  divides,  and,  passing 
around  the  ends  of  them,  enters  the  flues  d,  d.  These  flues 
meet  at  b,  and  proceed  from  thence  to  the  chimney.  The 
flues  D,  D,  may  be  formed  of  brick  or  other  suitable  material. 
o^  0,  0,  py  p,  and  q,  are  the  steam  generators,  which  may  be 
made  either  of  iron,  or  any  other  metal  of  su£Bcient  strength 
to  bear  the  pressure  of  the  steam,  and  at  the  same  time  re- 
main tminjured  by  the  action  of  the  fire.  These  generators 
are  so  connected  at  their  ends  by  means  of  the  pipes  t,  t,  and 
w,  and  the  branches  a,  a,  as  to  form  one  continuous  vessel ; 
y,  is  a  pip6  leading  from   the  water-heating  vessel  e,  e, 
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(figs.  1^  and  2,)  and  through  which  the  water  passes  into  the 
generators  o,  o,  o,  through  the  branch  \,  2, 3,  and  the  pipes  z, 
placed  in  the  interior  of  the  generators  o,o,o;  one  of  these 
pipes  is  shewn  in  fig.  3.  These  pipes  should  project  as  far 
into  the  generators  as  the  end  of  the  fire-place  m,  and  should 
be  perforated  throughout  their  lengths  with  a  number  of 
smidl  holes.  These  pipea  are  also  furnished  with  a  fiancfa  of 
the  same  size  as  the  external  diameter  of  the  generators  o,  o,  o, 
to  the  ends  of  which  they  should  be  fastened  by  means  of  an 
internal  flanch^  as  shewn  at  the  end  of  the  generator  o, 
where  the  jMpe  z,  is  shewn.  The  flanchcs  of  the  pipes 
answer  the  two-fold  purpose  of  confining  the  pipes  in  their 
proper  position,  and  of  closing  the  ends  of  the  generators 
0,  Oy  0,  and  may  be  removed,  when  necessary,  for  the  purpose 
of  cleaning  the  interior  of  the  generators  o,  o,  o ; — r,  is  the 
pipe  through  which  the  steam  is  conveyed  to  the  engine;  and 
s,  is  the  safety-valve. 

The  manner  of  using  this  part  of  the  invention  is  as 
follows : — To  provide  steam  for  first  starting  the  engine, 
a  sufficient  quantity  of  water  should  be  placed  in  the  gene- 
rators for  that  purpose ;  and  if  the  whole,  or  nearly  the  whole 
of  this  water  is  not  used  in  starting  the  engine,  no  more 
water  should  be  injected  until  it  is  exhausted.  This  may  be 
ascertained  by  means  of  cocks,  placed  in  the  under  sides  of  the 
generators  o,  o,  o.  When  the  water  is  exhausted,  the  force- 
pump  ff,  (fig.  1,)  should  be  allowed  to  inject,  at  each  stroke  of 
the  engine,  a  sufficient  quantity  of  water  to  supply  the  engine 
with  a  ''  stroke  of  steam."  The  water,  entering  through  the 
perforated  pipe  z,  is  divided  into  a  number  of  minute  jets, 
which,  coming  in  contact  with  the  heated  sur&ces  of  the 
generators  o,  o,  o,  is  converted  into  steam.  This  steam,  en- 
tering through  the  branches  a,  a,  of  the  pipes  jci,j9,  passes 
through  them,  and  out  at  the  opposite  ends  v,  v,  and  through 
the  pipe  t,  entering  q,  at  u,  from  whence  it  proceeds  to  the 
engine  through  the  pipe  r,  or,  lifting  the  valve  «,  escapes  into 
the  atmosphere.  The  steam  being  made  to  pass  through  these 
generators,  which  are  surrounded  by  the  flues  leading  from 
the  fire  to  the  chimney,  has  its  elasticity  considerably  increased, 
whilst  the  water  is  converted  into  steam  (when  thrown  on  the 
heated  surfaces  of  these  generators  in  such  minute  jets,)  with 

Digitized  by  VjOOQ IC 


Kober^Sy  for  Impts.  in  Fixing  Color  in  Cloth.         187 

less  fuel  than  is  used  when  a  body  of  water  is  suffered  to 
lodge  in  them.  The  fire  by  which  the  g^ierators  are  heated 
may  be  regulated  by  any  of  the  usual  and  well-known  methods; 
care  being  taken  not  to  overheat  the  generators^  which  ought 
never  to  be  brought  to  a  temperature  approaching  a  red  heat. 
To  regulate  the  quantity  of  water  to  the  demand  of  the  engine^ 
the  chamber  of  the  pump  should  be  connected,  above  and 
below  the  piston,  by  a  pipe^  large  enough  to  allow  the  water, 
which  the  pump  is  capable  of  raising,  to  pass  fireely  through 
it.  This  pipe  should  be  furnished  with  a  stop-cock,  the 
opening  or  shutting  of  which  will  regulate  the  quantity  of 
water  forced  into  the  generators.  In  the  event  of  water 
accumulating  in  the  generators  (which  may  be  ascertained  by 
means  of  the  cocks  in  their  undersides,)  it  should  be  withdrawn, 
or  no  more  water  injected  until  that  is  evaporated.  In  order 
to  generate  steam  in  the  most  economical  and  efficient  manner, 
according  to  these  improvements,  the  quantity  of  water  in- 
jected at  each  stroke  of  the  engine,  should  be  that  requisite 
for  affording  steam,  of  the  quantity  and  elasticity  required  to 
work  the  engine  at  each  stroke;  the  precise  adjustments 
requisite  for  ensuring  this  perfect  efiect,  being  made  according 
to  the  circumstances  of  the  working  of  the  engine  and  boiler, 
in  each  particular  case. 

The  patentee  lays  no  claim  to  the  use  of  any  of  the  several 
parts  oi  steam-engines  and  boilers,  hereinbefore  described 
and  referred  to,  except  when  the  same  are  employed  in  and 
for  the  construction  and  arrangement  of  the  apparatus  for 
the  heating  of  the  water  by  the  eduction  of  steam,  and  in  and 
for  the  generation  of  steam,  as  above  described. — [Inrolled  in 
the  BoUs  Chapel  Office,  February ,  1844.] 


To  Charles  Kober,  late  of  No.  46,  Leadenhall-Hreet,  in 
the  city  of  London,  bui  now  of  Leede,  in  the  county  of 
York,  cloth  mam^ctttrer,  for  improvements  in  fixing  color 
in  cto/A.— [Sealed  7fli  March,  184Q.] 

This  invention  consiBts,  Firstly, — ^in  the  use  of  bichromate  of 
potash  as  a  medium  for  uniting  the  coloring  ingredients,  used 
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in  dyeings  with*  the  wool,  whereby  a  faster,  brighter,  and 
cheaper  color  is  obtained,  and  is  more  effectually  fixed  in  the 
cloth  than  by  using  the  mordants  generally  employed,  such  - 
as  sulphate  of  iron  and  sulphate  of  alumina  and  potash,  or,  as 
they  are  commonly  called,  copperas  and  alum. 

In  consequence  of  the  great  affinity  of  bichromate  of  pot- 
ash to  the  wool,  as  well  as  to  the  coloring  ingredients,  a  com- 
paratively small  quantity  of  it  will  fix  the  dye-wares ;  that  is 
to  say,  one  pound  of  bichromate  of  potash  can  be  used  in- 
stead of  from  three  to  four  pounds  of  alum  or  copperas ;  bo- 
sides  which,  the  color  produced  by  the  use  of  bichromate  of 
potash  is  fast  in  alkalis  and  air,  and  better  resists  the  opera- 
tions of  scouring,  and  the  milling  process  employed  in  the 
manufacturing  of  cloth ;  and  less  coloring  ingredients  are  re- 
quired to  be  used  than  by  the  ordinary  mode,  because  the 
color,  produced  thereby,  being  faster,  no  loss  of  color  will  take 
place  when  scouring  the  cloth  with  soap ;  and  the  fibres  of  the 
wool,  in  the  dyeing  of  which  bichromate  of  potash  is  em- 
ployed, will  not  be  injured,  as  they  have  hitherto  been,  by  the 
acids  contained  in  alum  or  copperas ;  and,  on  the  contrary, 
the  cloth  will  be  softer,  and  easier  to  be  scribbled  and  milled; 
and,  consequently,  the  same  quantity  of  wool  will  produce  a 
greater  and  better  quantity  and  quahty  of  cloth  than  by  the 
method  usually  employed. 

The  ordinary  coloring  ingredients  are  employed  in  con- 
junction with  the  bichromate  of  potash ;  and  as  every  differ- 
ent shade  and  color  requires  a  different  proportion  of  ingredi- 
ents, and  the  dye-wares  differ  so  much  in  quality,  that  some- 
times a  double  quantity  of  them  is  required,  it  is  impossible 
to  state  the  different  proportions  in  which  the  bichromate 
should  be  used  with  them,  the  requisite  amoimt  varying 
according  to  the  quantity  of  ingredients  to  be  fixed  in  the 
wool;  but  the  patentee  generally  employs  three  pounds  of 
bichromate  of  potash  for  preparing  one  hundred  pounds  of 
scoured  wool ;  and  he  sometimes  adds  two  pounds  of  argal 
or  tartar.  In  the  liquor,  thus  produced,  the  wool  is  boiled 
for  one  hour  and  a  half;  and  on  the  next  day  the  color  is 
filled  up  with  as  much  of  the  coloring  ingredients  as  the  de« 
sired  shade  may  require. 
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The  second  improvement  consists  in  obtaining  green  colors 
perfectly  fast  in  acids^  alkatis^  and  air^  by  dyeing  the  wool 
blue^  and  then  mantifacturing  the  cloth  from  the  blue  wool^ 
80  as  to  make  it  what  is  called  partly  finished  cloth,  with  a 
white  or  colored  list,  and  then  adding  the  yellow  wares  or 
ingredients  to  the  cloth,  instead  of  to  the  wool ;  by  which 
means  a  perfectly  &st  green  color  will  be  obtained,  similar  in 
appearance  to  wool-dyed  green^  but  much  faster.  Every  kind 
of  yellow  ware  may  be  used,  but  fustic  is  preferred ;  and  in 
order  to  fasten  the  color,  hydrochloric  acid,  saturated  with 
tin,  is  used,  to  which  is  added  as  much  water  as  will  give  the 
solution  a  specific  gravity  of  1*2612,  or  80®  Baum£;  and  of 
this  solution  from  six  to  seven  pounds  is  used  for  every  one 
hundred  pounds  of  cloth,  besides  the  usual  quantity  of  alum 
and  argal.  This  solution  could  not  be  applied  to  wool  in 
fleeces,  as  it  would  be  destructive  to  the  use  of  soap,  and 
consequently  to  the  milling  process. 

The  last  part  of  this  invention  consists  in  the  use  of  soda 
and  bran  for  dissolving  the  indigo  in  the  vats  for  dyeing 
blue^  whereby  the  indigo  is  better  fixed  in  the  wool,  and  at  a 
less  expense  than  is  incurred  by  the  use  of  woad,  madder, 
and  bran,  which  are  usually  employed  for  that  purpose. 

The  soda  is  employed  in  the  following  manner : — In  a  seven 
feet  vat  the  water  is  heated  to  125^  Fahr.,  and  sixty-five 
pounds  of  briw,  thirty-five  pounds  of  common  soda,  (which 
has  about  23  per  cent,  of  carbonate  of  soda,)  and  four  pounds 
of  indigo,  are  thrown  into  it,  together  with  the  same  quantity 
of  lime  as  is  usual  for  woad  vats.  The  vat  is  worked  from 
ll(y>  to  118®  Fahr.,  three  or  four  times  during  the  day,  with- 
out stirring ;  and  in  the  evening  the  vat  is  heated  to  a  tem- 
perature of  125®,  and  into  it  is  thrown  about  four  pounds  of 
lime,  six  pounds  of  bran,  and  five  pounds  of  soda,  with  such 
an  additional  quantity  of  indigo  as  may  be  required  for  the 
following  day;  after  this  addition  the  vat  is  stirred  as 
usual.  If  the  vat  has  been  working  during  the  day,  the 
above  quantity  of  lime,  bran,  and  soda;  is  added  every  even- 
ing, together  with  the  requisite  quantity  of  indigo.  It  would 
be  difficult  to  state  the  exact  quantity  of  indigo  required,  as 
any  amount,  from  half  a  pound  to  twenty-five  pounds,  may 
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be  addcd^  according  to  the  shade  of  color  required  to  be  pro^ 
duced  the  following  day.  After  proceeding  in  this  manner 
for  eight  or  ten  weeks^  the  sediment  is  removed,  and,  with 
the  liquor  in  the  old  vat,  the  operator  sets  a  new  vat,  adding 
thirteen  pounds  of  bran,  and  ten  pounds  of  soda,  with  as 
much  lime  and  indigo  as  may  be  required.  The  use  of  lime 
being  to  check  the  fermentation  produced  by  the  bran,  it  is 
impossible  to  state  the  exact  quantity  which  may  be  required; 
but  enough  is  used  to  check  the  fermentation  in  the  vat  to 
such  a  degree  as  will  be  sufficient  to  deprive  the  indigo  of 
its  oxygen,  without  an  immoderate  fermentation,  which  is 
very  prejudicial.  The  vat,  in  which  the  soda  is  used,  must 
be  perfectly  yellow ;  that  is  to  say,  the  indigo  must  be  per* 
fectly  deprived  of  its  oxygen,  or,  as  it  is  generally  tenned, 
the  indigo  must  be  "  sprung,'^  in  which  case  the  vat  appears 
yellow.  By  the  use  of  soda  ashes,  (which  have  about  46  per 
cent,  of  carbonate  of  soda,)  instead  of  common  soda,  half  the 
quantity  will  produce  the  same  effect.  Pearlash  may  likewise 
be  employed,  if  the  price  will  admit  of  it ;  and  fine  sharps 
may  be  used  instead  of  bran. 

The  claims  made  by  the  patentee  arc.  First, — ^the  use  of 
the  bichromate  of  potash  as  a  substitute  for  copperas,  alum, 
and  other  mordants.  Secondly, — the  production  of  perfectly 
fast  green  colors,  by  dyeing  the  wool  blue,  and  adding  the 
yellow  ingredients  after  it  has  been  manufactured  into  cloth* 
Thirdly, — ^the  use  and  application  to  indigo  of  soda  and  bran, 
or  soda  ashes  and  bran,  either  by  themselves,  or  mixed  with 
woad  and  madder;  whereby  the  color  is  fixed  in  the  wool 
better  and  cheaper  than  by  the  use  of  woad  and  madder 
alone. — [Inrolkdin  the  Inrolment  Office,  September,  1840.] 


To  Edwabd  Hammond  Bentall,  ofHeybridge,  in  the  county 
of  Essex,  h'on-founder  and  agricuUwrcd  implement  maker, 
for  certain  improvements  in  ploughs,  and  in  apperatms 
which  may  be  attached  thereto  for  ascertaining  the  draught 
of  instruments  employed  in  tilling  land, — [Sealed  15th 
June,  1843.] 

This  invention  consists  of  various  novel  modifications  in  the 
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construction  and  adaptation  of  the  working  parts  of  ploughs^ 
Irhich  may  be  enttmerated  under  the  following  heads: —  • 
Firstly^ — a'pecoliar  means  of  raising  or  depressing  the  point 
of  a  plongh-share,  and  nose  of  the  breast^  for  the  purpose  of 
adjasting  and  regulating  their  operations^  and  adapting  them 
to  work  in  various  quaUties  of  land.  Secondly^— in  a  novel 
eonstruction  of  the  parts  by  which  the  frame  of  the  plough  is 
connected  to  the  sole  or  ground-plate.  Thirdly,— an  im- 
proved means  of  bracing  the  handles  of  the  plough,  to  give 
them  stability.  Pourthly, — improved  constructions  of  the 
^cat's>head''  and  brace  attached  to  the  head  or  draught  end  of  a 
plough.  Fifthly, — ^novel  modes  of  attaching  and  adjusting 
the  wheels  of  a  plough,  to  suit  it  to  different  widths  and 
depths  of  furrows ;  and  Sixthly, — novel  modes  of  attaching 
and  adjusting  the  situations  and  positions  of  coulters  to 
ploughs. 

In  Plate  IX.,  fig.  1,  represents  a  top  or  horizontal  view  of 
one  of  the  improved  ploughs  complete,  all  the  parts  being 
constructed  of  iron ;  fig.  2,  is  an  elevation  of  the  same,  the 
breast  or  mould-board  being  removed,  and  shewn  only  by 
dots;  fig.  3,  is  a  horizontal  view  of  a  portion  of  the  plough, 
representing  the  sole  or  ground-plate,  with  the  share  attached^ 
and  also  the  lever  connected  therewith ;  and  fig.  4,  is  an 
elevation  of  the  same,  some  portions  of  which  are  shewn  in 
section. 

In  fig.  4,  a,  a,  a,  is  the  frame  of  the  plough,  to  which  is 
attached  an  adjustable  lever  b,  with  the  share  c,  affixed  there- 
to, for  the  purpose  of  having  its  point  raised  or  depressed,  as 
may  be  required,  which  is  effected  upon  the  same  principle  as 
described  in  the  specification  of  a  patent  granted  to  the  pre- 
sent patentee,  and  dated  10th  June,  1841.* 

It  has  been  found  by  experience,  that  in  the  patentee's 
former  oouatruction  of  plough,  in  some  instances,  on  depress- 
ing the  point  of  the  adjustable  share  c,  below  the  horizontal 
line  of  the  sole,  the  earth  insinuated  itself  between  the  nose 
of  the  breast  and  the  adjustable  lever  6;  and  that  on  raising 
the  point  of  the  share  c,  again  to  the  horizontal  position,  the 

*  For  description  of  this  invention,  see  Vol.  XXI.,  p.  12,  Conjoined  Series. 
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nose  of  the  breast  was  occasioiially  broken  off,  by  the  pressure 
or  resistance  of  the  earth  between  it  and  the  point  of  the 
lever.  To  remedy  this  defect,  the  nose  part  of  the  breast  is 
now  formed  of  a  distinct  piece  d,  (see  figs.  2,  and  4i>)  from 
the  upper  part  of  the  breast ;  which,  owing  to  its  firm  attach** 
ment  to  the  lever  b,  by  a  nut  and  bolt  e,  prevents  the  abov&* 
mentioned  inconvenience.  Figs.  6,  and  6,  shew  the  manner 
of  constructing  the  adjustable  lever  b,  for  a  douUe-breast 
plough,  and  the  way  in  which  it  is  connected  to  the  frame 
for  raising  and  depressing  the  point  of  the  share.  Fig.  5,  is 
a  horizontal  view,  and  fig.  6,  an  elevation,  representing  the 
frame  a,  a,  the  adjustable  lever  b,  and  the  share  c ;  the  lever 
by  in  this  instance,  is  attached  to  the  frame  by  a  horizontal 
bolt  z,  which  constitutes  its  fulcrum  $  the  end  of  the  lever  is 
of  a  spade  form,  and  is  bolted  to  the  share  by  a  pin  and  nut  y. 

The  improved  method  of  constructing  the  sole  or  ground- 
plate  of  a  plough,  for  the  purpose  of  connecting  it  to  the 
frame,  is  shewn  in  figs.  2,  and  4,  a,  a,  being'  the  frame,  and 
//the  sole  or  ground-plate.  Upon  the  upper  surface  of 
the  ground*plate  blocks  ff,  g,  are  cast,  with  a  vertical  pin  in 
each ;  which  pins,  when  passed  through  ooiiesponding  eyes 
in  the  lower  part  of  the  frame,  and  made  fest  by  nuts,  con-' 
nect  the  sole  and  frame  firmly  together.  This  improvement 
prevents  the  inconvenience  of  the  heads  of  connecting^bolts 
being  worn  away  by  friction,  as  heretofore. 

An  improved  mode  of  bracing  the  handles  of  ploughs  is 
shewn  in  fig.  1,  and  eonsists  in  foiming  a  truss  of  wrought- 
iron  bars,  as  shewn  at  A,  h,  which  are  united  in  the  middle 
at  t,  by  a  strong  rivet,  and  are  attached,  at  their  ends,  to  the 
arms  of  the  plough,  by  similar  fastenings. 

The  improved  modes  of  constructing  the  ''  catVhead'^  of  a 
plough,  for  determining  the  direction  of  the  draught,  are  ex- 
hibited under  two  modifications,  in  figs.  1,  and  2,  and  figs» 
7,  and  8.  In  the  first  of  these  plans,  it,  k,  represents  the 
beam  of  the  plough,  having  a  forked  end,  to  which  fork  two 
segmental  plates  /,  /,  are  affixed,  in  horizontal  positions. 
These  plates  are  perforated  with  two  series  of  holes,  as  seen 
in  fig.  1,  for  the  purpose  of  fixing,  by  a  vertical  pin  m,  the 
position  of  the  hake  n ;  which  hake  turns  upon  a  pivot  at /». 
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Die  ends  of  the  plates  ly  I,  are  held  and  firmly  braced  ia 
their  positions  by  a  lateral  rod  q,  bolted  to  tiie  beam  and 
finme;  which  lateral  rod  also  affiords  considerable  stability  to. 
the  beam  when  the  draught  is  in  an  obUque  direction.  The 
other  modification  in  the  construction  of  the  eatVhead  of  a 
plough,  is  shewn  at  figs.  7,  and  8 ;  fig.  7^  being  a  horizontal 
representation  ai  the  contrivance;  and  fig.  8,  a  vertical  view, 
of  the  same.  The  beam  of  the  jdough  ky  has,  in  this  instance^ 
a  horizontal  segmental  groove  or  slot  r,  formed  in  an  arm 
Zy  at  its  end;  in  ^diich  slot  a  vertical  pin  is  inserted. 
This  pin  is  readily  adjusted  and  fixed  in  any  part  of  the 
segmental  arm,  for  the  purpose  of  giving  any  required  angle 
to  the  draught,  by  means  of  nuts  ty  /,  screwed  tight  above  and 
below.  At  the  lower  part  of  the  pin  «,  an  eye  is  formed^ 
through  which  the  draught-rod  u,  passes.  One  end  of  this 
draught-rod  is  connected  to  the  beam  by  a  swivel  and  bolt,  and 
the  other  end  of  the  rod,  beyond  the  eye,  carries  the  staple 
to  which  the  ordinary  draught-chain  is  appended;  the  nuts  ty  ty 
being  moveable  up  or  down  the  pin  s,  allow  of  the  draught 
being  taken  at  any  p<nnt  of  depression  below  the  beam. 

Hie  improved  mode  of  efiecting  the  adjustment  of  the 
wheels  of  ploughs,  to  suit  difierent  depths  of  ploughing,  and 
different  widths  of  furrows,  is  shewn  in  the  drawings,  at  figs* 
9,  and  10.  An  elevaticm  of  the  wheels,  and  their  improved 
appendages,  as  they  would  appear  when  seen  from  the  back 
of  the  plough,  is  represented  at  fig.  9.  The  beam  of  the 
plough  is  shewn  partially  at  k.  A  peculiarly-formed  bracket 
v^  is  affixed  to  the  beam  by  a  bolt  and  screw-nut,  and  in  this 
bracket  a  pin  «^,  is  insertc^d,  upon  which  the  yoke  or,  swings 
fireely.  The  running-wheels  turn  upon  studs,  extending 
from  the  lower  ends  of  vertical  rods  y,  y ;  which  rods  pass 
through  sockets  z,  r,  attached  to  the  yoke  d?,  by  bolts  and 
nuts.  Long  slots  in  the  yoke  admit  of  the  sockets  bemg 
slidden  laterally  for  adjustment,  and  in  order  to  fix  them  at 
any  required  cUstance  apart,  so  as  to  regulate  the  wheels  to 
suit  different  widths  of  furrows ;  and  in  the  event  of  the 
wheels  passing  over  irregular  surfaces,  the  yoke,  which  car- 
ries the  wheels,  will  vibrate,  as  shewn  by  dots,  allowing  the 
plough  to  pass,  without  deviation,  through  the  ground  in  its 
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proper  direction^  and  at  its  determined  depth.  In  order  also 
to  regulate  the  height  of  the  beam  of  the  plough^  the  vertical 
arms  y,  y,  may  be  adjusted  by  being  slidden  upwards  or 
downwards  in  the  sockets  z,  z,  and  are  made  fast  thereto  by 
the  screw-bolts  at  the  desired  elevation.  Fig.  10,  represents 
a  differently  formed  yoke  sc,  w,  capable,  like  the  fermer,  of 
turning  upon  a  pin  w ;  but  in  this  instance,  instead  of  sliding 
the  bolts  of  the  sockets  in  long  slots,  as  before,  the  sockets  z,  z, 
for  carrying  the  vertical  arms  y,  y,  are  clamped  upon  a  solid 
yoke,  and  made  fast  thereto  by  screws. 

The  improvements  in  attaching  and  adjusting  the  coulters 
of  ploughs  consist  in  applying  peculiarly  constructed  adjust- 
able sockets,  boxes,  or  clips,  to  the  beam  of  a  plough,  in  which 
the  coulter  is  to  be  held,  and  by  the  adjustment  of  which  the 
position  of  the  coulter  may  be  changed,  as  circumstances  may 
require.  Pig.  11,  represents  a  portion  of  the  beam  of  a 
plough,  ky  with  the  socket  or  box  a,  attached  thereto,  and 
carrying  the  coulter  b  ;  fig.  12,  is  a  horizontal  view  of  the 
same.  A  long  curved  slot  is  cut  in  the  beam  of  the  plough, 
and  a  block  or  rib  at  the  back  of  the  socket  a,  fits  into  and 
slides  in  this  curved  slot,  by  means  of  which  the  socket  may  be 
moved  to  any  part  of  the  beam.  Within  the  extent  of  the 
long  curved  slot,  a  pin  or  bolt  c,  with  an  eye  at  its  front  end, 
is  passed  through  the  centre  of  the  socket  a,  and  in  this  eye 
of  the  bolt  c,  the  shaft  of  the  coulter  b,  is  inserted;  and  the 
socket,  with  the  coulter,  is  made  fast  to  the  beam,  in  any 
required  position,  by  a  washer  and  nut  n,  screwed  up  tight 
against  the  beam.  By  these  means,  the  coulter  may  be  placed 
at  any  distance  before  the  point  of  the  plough-share,  at  varioua 
angles  to  the  perpendicular,  and  its  point  may  be  raised  to 
any  required  height  from  the  bottom  of  the  furrow. 

If  it  should  be  desired  to  place  the  point  of  the  coulter 
nearer  to,  or  farther  from  the  land  side  of  the  plough,  a  small 
wedge,  inserted  between  the  socket  a,  and  the  stem  of  the 
coulter  B,  as  shewn  in  fig.  12,  may  be  driven  in  more  or  less, 
which  will  effect  that  object. 

In  figs.  1,  and  2,  another  modification  of  this  contriyanoe 
is  represented,  adapted  to  the  beam  of  the  plough,  in  which 
a  clamp  A,  sliding  upon  the  beam,  carries  the  coulter  by 
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means  of  two  pina  or  fadts  c^  c,  each  having  an  eye^  through 
whieh  the  stem  of  the  coulter  passes^  and  the  coulter  is  made 
bat  thereto  by  nuts  upon  the  ends  of  the  pins  being  screwed 
up  tight  against  the  beam. 

The  improved  apparatus  for  ascertaining  the  draught  or 
amount  of  resistance  opposed  to  any  plough,  or  other  instru- 
ment employed  in  tilling  land,  is  shewn  at  figs.  13,  and  14; 
fig.  13>  being  an  elevation  of  the  machine ;  and  fig.  14,  a 
view  of  the  same,  looking  upon  it  from  above,  a,  a,  is  a 
horizontal  frame  of  iron,  constituting  the  carriage  of  the 
apparatus,  upon  the  arms  of  which  frame  there  are  attached 
adjustable  sliding  sockets,  b,  b.  Into  these  sockets,  respec- 
tively, are  inserted  the  vertical  rods  c,  c,  having  studs  at  their 
lower  extremitjes  for  the  running  wheels^rf,  d^  to  revolve  upon, 
as  their  axles.  Hence  it  will  be  perceived,  that  the  distance 
of  the  wheels  apart,  and  also  the  height  of  the  carriage  from 
the  ground,  may  be  determined  at  pleasure.  An  arch  or 
standard/  affixed  to  the  frame  a,  a,  carries  the  axle  e,  of  a 
double-armed  lever  jr ;  and  an  horizontal  rod  A,  slides  in  sockets 
or  apertures  formed  in  the  ends  of  the  frame  a,  a ;  which 
rod  has  a  spring  i,  to  keep  it  back  in  its  quiescent  position 
when  not  acted  upon.  The  lever  g,  and  rod  A,  are  connected 
by  a  link  j,  and  a  stem  k,  which  rises  from  the  rod  h ;  and 
hence,  when  the  rod  h,  is  drawn  out  at  the  left-hand  end  of 
the  carriage,  the  lever  ff,  is  made  to  move  upon  its  axle  e,  and 
to  depress  a  vertical  rod  /,  attached  to  its  upper  extremity. 
The  upper  end  of  this  rod  is  bent  over,  and  connected  to  the 
lod  o£  a  piston,  working  in  a  vertical  tube,  enclosed  within  a 
wooden  casing  m,  whieh  casing,  with  its  tubes,  &c.,  is  shewn 
upon  an  enlarged  scale,  in  the  sectional  fig.  15.  In  this 
casing  there  are  two  vertical  tubes,  n,  and  p,  containing  mer- 
cury, and  having  a  communication  for  the  passage  of  the 
mercury  from  one  to  the  other,  through  a  contorted  channel 
in  the  plate  q.  The  rod  of  the  piston  r,  is  jointed  to  the  rod 
/,  and  hence,  as  the  lever  ^,  is  moved  upon  its  axle,  the  rod  /, 
and  piston  r,  will  be  made  to  rise  and  fall  with  its  vibrations; 
and  when  the  piston  descends  in  the  tube  n,  the  mercury 
win  pass  from  that  tube  up  the  tube/?,  through  the  contorted 
passage  in  the  plate  q,  and  a  column  of  colored  spirit,  oil. 
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or  water>  on  the  top  of  the  mercury  in  the  tubep,  will,  by 
these  means^  be  forced  up  the  small  glass  tube  s,  and  there 
indicate,  by  the  graduated  scale  t,  on  the  casing,  the  average 
draught  or  force  applied  to  the  end  of  the  horizontal  rod  h. 

Fig.  16,  represents  the  under  side  of  the  plate  q,  and  shews 
the  form  of  the  contorted  passage,  which  is  so  made  for  the 
purpose  of  preventing  the  mercury  passing  with  too  much 
rapidity  from  one  tube  to  the  other. 

The  operations  of  this  dynamometer  will  now  be  understood 
by  a  very  slight  further  description: — ^Let  the  head  of  a 
plough  be  attached  to  the  draught  staple  v,  and  the  horses  to 
the  eye  of  the  horizontal  rod  h,  at  the  reverse  end ;  according 
to  the  resistance,  so  will  the  rod  A,  be  sUdden  forward  in  its 
sockets,  and  through  the  connections  j,  and  k,  the  upper  end 
of  the  lever  ff,  will  be  depressed ;  thereby  causing  the  vertical 
rod  /,  and  piston  r,  to  descend,  and  act  upon  the  mercury  in 
the  tubes,  so  as  to  raise  the  column  of.  spirit  in  the  glass 
tube,  as  described. — [InroUed  in  the  Petty  Bag  Ofice,  De- 
cember,  1843.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  William  Tindall,  qf  Comhill,  in  the  city  of  London, 
ship-owner,  for  a  new  and  improved  method  of  extracting 
or  manufacturing,  from  a  certain  vegetable  substance, 
certain  materials,  applicable  to  the  purposes  of  afiording 
light  J  and  other  uses. — [Sealed  19th  January,  1842.*] 

This  invention  consists^  Firstly, — ^in  expressing  cocoa-nut 
oil,  of  various  degrees  of  consistence,  from  copperah,  (which 
is  the  kernel  of  the  cocoa  nut,  cut  into  pieces,  and  dried 
abroad  in  the  sun) ;  and  Secondly, — ^in  producing  from  the 
residue  of  the  copperah,  when  pressed,  a  sweet  and  fresh 
cocoa-nut  oil-cake,  for  feeding  animals  and  poultry. 

The  method  adopted  by  the  patentee,  for  importing  cop- 
perah into  this  country,  in  a  perfectly  fi^sh  state,  is  to  pack 

•  This  is  the  patent  referred  to  in  the  application  for  an  extension  of 
Sownes'  patent,  at  p.  464,  in  Vol.  XXIII.,  of  our  Conjoined  Series. 
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it  closely  in  large  iron  tanks^  filling  up  the  interstices  between 
the  pieces  by  pouring  in  cocoa-nut  oil^  which  is  in  a  liquid 
state  at  the  ordinary  temperature  of  Ceylon  and  other  parts 
of  India ;  the  iron  covers  of  the  tanks  are  then  screwed  down 
upon  listings,  dipped  in  tallow,  and  the  contents  are  thus 
protected  from  the  action  of  the  atmosphere.  On  arriving  in 
this  country,  if  it  is  in  the  summer  time,  the  cocoa-nut  oil 
will  most  likely^  be  in  a  liquid  state,  and  will  then  run  freely 
off  the  copperah,  as  it  is  being  ladled  out  of  the  tanks ;  but 
in  cold  weather  the  oil  will  be  congealed,  and  form,  with  the 
copperah,  a  solid  mass,  which  will  have  to  be  cut  in  pieces, 
in  order  to  get  it  out  of  the  tank ;  these  pieces  are  thrown 
into  a  slightly  heated  metal  vessel,  contained  in  a  hot  room ; 
and  the  oil  being,  by  this  means,  brought  to  a  liquid  state, 
the  copperah  can  be  ladled  out  of  the  vessel. 

The  patentee's  method  of  operating  upon  the  copperah 
now  commences  :-^It  is  first  cut  into  small  pieces  by  notched 
rotary  knives;  then  ground  very  fine  by  edge^stones  or  run- 
ners ;  and  after  that  it  is  spread  with  a  trowel,  in  layers  of 
an  inch  thick,  upon  mats,  «bout  two  feet  square,  made  of 
eoir-yam.  Each  layer  should  contain  about  seven  pounds  of 
the  ground  copperah,  and  upon  the  top  of  the  layer  another 
mat  is  spread ;  a  number  of  these  packages  are  then  placed, 
one  abov€  another,  in  a  hydraulic  press,  (the  bed  of  which 
they  exactly  fit,)  with  an  iron  plate,  one  quarter  of  an  inch 
thick,  and  two  feet  square,  inserted  between  each  package 
and  those  above  and  below  it.  In  the  first  place,  whether  it 
be  in  summer  or  winter,  the  pressure  is  applied  slowly  and 
gradually  to  the  packages,  in  a  room,  the  temperature  of 
which  is  the  same  as  the  external  atmosphere ;  and  the  oil, 
thus  expressed,  is  received  in  cans  at  the  bottom  of  the  press. 
When  this  oil  ceases  to  flow,  the  temperature  of  the  room  is 
raised,  and  the  pressure  being  continued,  a  further  portion 
of  oil  is  extracted;  the  temperatui'e  of  the  room  is  then  again 
increased,  and  the  operation  proceeds  in  this  manner  until, 
by  a  final  pressure,  at  a  temperature  higher  than  120®  Fahr., 
nearly  the  whole  of  the  remaining  oily  matter  is  expressed ; 
the  packages  are  then  taken  from  the  press,  and  the  mats 
removed  from  the  residue  of  the  copperah,  which  is  now  a 
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dry  cake,  smtaUe  for  feeding  animals  and  poultry.  After 
this,  the  oil  may  be  purified  by  filtration  through  cotton,  ot 
woollen  bags ;  or  it  may  be  kept,  for  a  short  time,  in  cisterns, 
placed  in  a  hot  room,  until  the  impurities  settle. 

If  the  portions  of  cocoa-nut  oil  extracted  from  the  cop- 
perah,  at  the  different  stages  of  temperature  above  referred 
to,  are  kept  distinct  and  separate,  their  consistence  will  be 
foimd  to  vary  with  the  temperature  at  which  each  portion  is 
expressed,  that  portion  being  liquid  which  is  expressed  at  the 
lowest  degree  of  temperature,  whilst  each  of  the  other  por- 
tions increases  in  consistence  with  the  higher  degree  of  tem- 
perature in  which  the  copperah  is  acted  upon.  Thus,  the  oA 
obtained  by  the  first  pressure,  at  the  temperature  of  the  at- 
QK>sphere,  will  remain  in  a  liquid  state  at  such  temperature, 
and  any  higher  degree  thereof;  so  that,  if  the  oil  is  extracted 
in  the  winter,  when  the  copperah  and  the  atmosphere  are  at 
40^  Fahr.,  it  will  remain  fluid  at  that,  and  at  higher  tem- 
peratures }  while  the  oil  produced  by  the  last  pressure,  at  a 
temperature  exceeding  120^  Fahr.,  assumes  a  considerable 
degree  of  solidity  and  consistence* 

The  patentee,  in  conclusion,  states,  that,  in  his  method  of 
expressing  cocoa-nut  oil  from  copperah,  at  different  stages  o£ 
temperature,  he  does  not  claim  the  particular  process  of  hy- 
draulic or  any  other  kind  of  pressure  ;  nor  the  invention  of 
the  coir-yam  mats ;  nor  the  mode  of  placing  them  in  the  bed 
of  the  hydraulic  press  :  but  he  claims  the  application  of.  sudx 
prcssm-e,  and  of  the  above-mentioned  process,  to  the  article 
called  copperah ;  and  the  expressing,  in  this  country,  from 
such  copperah,  at  separate  stages  and  at  different  degrees 
of  temperature,  cocoa-nut  oil  of  various  degrees  of  consis- 
tence.  He  also  claims  the  two  products  thereby  obtained 
from  such  copperah :  viz..  First, — a  good,  fresh,  and  sweet 
cocoa-nut  oil,  varying  in  its  consistence  according  to  the  de- 
grees of  temperature  at  which  the  copperah  is  subjected  to 
pressure, — ^that  portion  of  cocoa-nut  oil  which  runs  frx>m  the 
copperah  when  it  is  pressed  at  any  given  temperature  being 
fluid  at  that,  and  any  higher  temperature,  and  being  adapted^ 
at  such,  or  any  increased  temperature,  either  alone  or  in  copi- 
bination  with  other  oils,  for  burning  in  lamps,  and  other 
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usee ;  wUle  that  portion  of  cocoa-nut  oil  which  is  of  con-* 
siderable  consistence^  may  be  used  in  combination  with  other 
substances^  such  as  tallow^  tallow  steanne^  stearic  acid  of 
tallow^  spermaceti^  and  wax^  for  making  candles^  and  may  be 
used,  either  alone  or  in  combination  with  other  substances^ 
for  other  uses ;  and  Secondly,— a  sweet  and  fresh  oil-cake, 
which  is  fit  for  feeding  various  kinds  of  animals  and  poultry. 
— [InroUed  in  the  Inrohnent  Office,  July,  1842.J 


7b  Robert  Hicks,  of  Old  Burlinffton-street,  in  the  counttf 
of  Middlesex,  surgeon,  for  his  invention  of  certain  im- 
provements in  apparatus  for  impregnating  liquids  with 
gases.— [Sealed  11th  February,  1843.] 

In  describing  this  improved  apparatus  for  impregnatiag  liquids 
with  gases,  the  patentee  commences  with  the  generator,  in 
which  the  carbonic  acid  gas  is  disengaged. 

The  generator  is  a  cast-iron  cylinder,  an  inch  thick ;  its 
upper  and  lower  edges  have  flanges,  to  which  the  top  and 
bottom  of  the  cylinder  are  bolted.  This  cyUnder  is  lined 
with  lead,  the  seams  of  which  are  burned  together,  instead  of 
being  soldered ;  the  edges  both  at  top  and  bottom  of  this 
leaden  cylinder  are  turned  back,  so  as  to  overlap  the  flanges 
of  the  iron  cylinder,  and  a  leaden  top  and  bottom  are  laid 
over  them,  of  sufficient  diameter  to  cover  the  flanges.  . 

Into  the  upper  part  of  this  generator  is  fitted  a  leaden 
eliU^nder,  perforated  throughout  with  small  holes,  on  which 
lumps  of  carbonate  of  lime  are  placed,  for  the  purpose  of  satu- 
rating any  hydrochloric  acid  that  might  otherwise  ]>ass  over 
into  the  receiver  (hereafter  mentioned)  with  the  carbonic  acid 
gas,  when  that  acid  is  made  use  of. 

In  the  centre  of  the  generator  an  agitator  is  mounted  ver- 
tically, one  end  of  its  shaft  projecting  through  the  lid,  and 
the  other  end  sinking  into  a  leaden  socket,  festened  to  the 
bottom.  On  to  the  end  of  the  shaft  of  the  agitator,  projecting 
through  the  Ud  or  top,  a  winch  handle  is  fixed.  A  stuffing-^ 
box  is  introduced  into  the  hole  in  the  centre  of  the  lid  or  top^ 
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for  the  upper  part  of  the  shaft  to  work  in.  To  one  side  of 
the  shafts  near  to  its  bottom  or  lower  extremity,  is  fixed  a 
paddle-board^  covered  with  lead,  with  ita  face  looking  ob- 
liquely upwards,  so  that  when  the  shaft  is  made  to  revolve, 
by  turning  the  handle,  it  may  sweep  up  the  carbonate  of 
Ume,  thus  effectually  miidng  it  with  the  acid  employed  for 
generating  or  disengaging  carbonic  acid  gas.  The  shaft  and 
paddle-board  of  the  agitator  are  constructed  of  wood. 

Connected  to  the  generator  is  a  small  glass  pump  (pa^ed 
with  asbestos),  for  pumping  the  hydrochloric  acid  into  it; 
its  ejection-pipe  passes  into  the  lower  part  of  the  generator, 
and  may  convey  at  each  stroke  of  the  pump  about  four  ounces 
of  acid ;  and  if  the  hydrochloric  acid  of  commerce,  sp.  gr. 
1.1060,  is  used,  about  485  inches  of  carbonic  acid  gas  wiU  be 
disengaged  from  the  carbonate  of  lime,  by  the  action  of  the 
said  four  ounces  of  hydrochloric  acid  thrown  in  by  every  full 
stroke  of  the  pump. 

A  pressure-gauge  of  ordinary  construction  is  connected  to 
the  generator;  its  object  will  be  readily  conceived  by  practi* 
cal  men,  therefore  no  further  explanation  of  its  use  and  action 
is  necessary. 

A  leaden  tap  is  introduced,  and  securely  fixed  into  and 
near  the  bottom  of  the  generator,  for  the  purpose  of  drawing 
off  the  chloride  of  calcium,  or  muriate  of  lime,  or  other  re- 
siduum, when  in  a  fluid  state,  from  time  to  time,  as  may  be 
required. 

The  receiver,  containing  the  water,  common  soda  water,  or 
other  fluid  to  be  impregnated  with  carbonic  acid  gas,  is  con- 
nected to  the  generator  by  means  of  a  leaden  or  other  suitable 
pipe,  which  passes  off  from  the  upper  part  of  the  generator, 
and  enters  the  receiver  near  to  its  bottom ;  terminating  in  a 
rose,  full  of  small  holes,  similar  to  the  rose  upon  the  spout  of 
a  common  watering-pot. 

-  The  receiver  must  be  made  of  iron  or  other  suitable  mate- 
rial, of  sufficient  strength  to  bear  the  pressure  of  from  six  to 
eight  atmospheres,  or  more,  and  may  be  lined  with  tin.  A 
pressure-gauge  is  connected  to  the  receiver  as  well  as  to  the 
generator.  A  common  force-pump  is  also  attached,  in  order 
to  pump  water  or  other  fluids  into  it ;  the  spout,  or  ejection- 
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pipe  of  the  said  pump  terminating  by  a  rose^  similar  to  the 
one  before  described^  except  that  the  holes  in  it  are  rather 
larger ;  it  enters  at  the  upper  part  of  the  receiyer^  so  that  the 
water  or  other  fluid  may  shower  down  upon  the  gas  when  the 
pump  is  in  action. 

When  fiye  atmospheres  of  carbonic  acid  gas^  more  or  les8> 
as  may  be  intended^  and  indicated  by  the  pressure-gauge^  are 
allowed  to  pass  into  the  receiver  from  the  generator^  the 
water^  or  other  fluid  that  may  be  used^  is  introduced  into  the 
Tcssel  in  the  manner  above  explained. 

In  the  receiver  a  common  wooden  agitator  is  mounted^  one 
end  of  its  shaft  projecting  into  a  socket  made  of  tin^  and  fas- 
tened in  the  centre  of  its  bottom^  and  the  other  end  of  the 
■haft  passing  through  a  stuffing-box^  which  is  fitted  and  made 
secure  in  the  top  of  the  receiver.  On  the  end  of  the  shaft 
projecting  through  the  stuffing-box,  a  winch  handle  is  fixed, 
for  revolving  the  agitator  when  required. 

The  improvement  in  the  bottles  made  for  containing  aerated 
water,  common  soda  water,  or  other  fluids  impregnated  with 
carbonic  add  gas,  or  any  other  gas  or  gases,  is  as  follows  : — 
The  improved  bottles  are  of  two  different  sizes;  the  larger 
are  made  of  green  glass,  the  smaller  of  flint  glass,  white  or 
eoloured,  and  common  green  glass.  The  larger  may  hold 
about  three  gallons,  and  the  smaller  ones  about  ten  ounces  or 
half  a  pint.  The  former  are  denominated  **  Reservoir  Bot- 
tles,''  and  the  latter  ^'  Portable  Bottles,^^  and  both  are  con- 
structed upon  .similar  principles.  The  reservoir  bottles, 
when  made  of  glass,  are  of  a  spherical  form,  and  very  stout, 
the  glass  being  nearly  an  inch  thick  in  every  part  of  the  globe 
of  the  bottles;  but  the  patentee  proposes  to  manufacture 
some  of  the  reservoir  bottles  of  sheet-iron,  and  to  enamel 
their  insides,  in  which  case  their  form  may  vary,  but  due 
regard  must  be  had  to  their  strength ;  in  this  case  they  are 
made  in  two  parts,  with  flanges,  between  which  a  leather  or 
other  suitable  washer  is  placed;  the  two  parts  are  fastened 
together  by  screws  or  other  suitable  means.  Tin  vessels,  put 
together  in  the  same  way,  might  answer  the  purpose,  or 
copper  ones,  lined  with  tin  in  the  same  manner  as  the  receiver. 
The  portable  bottles,  when  made  of  green  glass,  are  of  the 
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which  the  aerated  water  or  other  fluids  pass;  this  tube  or 
spout^  after  passing  from  the  cap  horizontally  two  or  three 
inches^  is  bent  downwards  at  an  angle  of  about  forty-five, 
and  terminates  in  a  conical-shaped  extremity,  with  its  base  at 
the  end,  and  about  an  inch  long,  thus  forming  an  open  mouth 
for  the  reception  of  the  end  of  the  pipe,  through  which  the 
bottle  is  filled  by  the  receiver,  and  into  which  also  a  corre- 
sponding tube,  connected  to  the  cap  covering  the  mouth  of 
the  portable  bottle,  and  forming  its  spout,  is  inserted,  when  it 
is  intended  to  fill  the  said  bottle  with  aerated  fluid,  of  any 
kind,  from  the  reservoir  bottle.  To  the  upper  part  of  the 
pli^  a  collar  is  attached,  in  order  to  prevent  it  falling  from 
its  seat  when  not  maintained  there  by  the  pressure  of  gas 
contained  ixx  the  bottle.  The  apex  of  the  plug  is  cube-shaped, 
over  which  is  appUed  the  corresponding  hole  in  the  key  or 
wrench  for  turning  the  plug,  so  as  to  bring  its  lateral  hole  in 
correspondence  with  that  of  the  cap  when  it  is  wished  to  draw 
off  the  contents  of  the  bottle,  and  in  the  contrary  direction 
when  it  is  desired  to  cut  off  the  supply.  Under  this  arrange^ 
ment,  the  tube  that  passes  into  the  bottle,  nearly  to  its  bottom, 
is  screwed  or  fastened  into  the  base  of  the  plug,  instead  of 
being  screwed  into  the  cap  as  under  the  former  arrangement. 
In  the  third  variety  of  combination  for  forming  bottles,  a 
conical  plug  is  introduced  into  the  upper  part  of  the  cap,  and 
forms  a  valve  there,  opening  inwards.  The  valve  is  kept 
closely  shut  by  the  pressure  of  the  gas  in  the  bottle,  when  it 
contains  aerated  water,  or  any  other  fluid  impregnated  with 
gas;  and  it  is  opened  by  depressing  the  conical  plug,  which 
has  a  rod  or  wire  attached  to  its  apex,  that  passes  upwards 
through  a  hole  in  the  centre  of  the  cap,  and  terminates  in  a 
button,  sufficiently  strong  to  bear  the  requisite  pressure  for 
overcoming  that  of  the  gas  in  the  bottles.  There  is  a  hole  in 
the  side  of  the  cap,  which  has  free  communication  with  the 
inside  of  the  bottle,  when  the  plug  is  pushed  down  by  de- 
pressing the  button.  This  commxmication  takes  place  through 
the  tube  that  passes  to  nearly  the  bottom  of  the  bottle,  and 
is  screwed  into  a  tin  or  silver  plate,  which  rests  upon  the  top 
of  the  bottle.  There  is  a  small  coil  of  wire,  forming  a  spring, 
which  passes  round  the  rod,  above  the  top  of  the  cap,  reachiiig 
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to  the  button  by  the  elastic  force  of  which  the  plug  is 
maintained  in  its  seat  when  the  aerated  water  or  other 
gaseous  fluid  is  drawn  off  from  the  bottle.  The  tube  or 
spout  connected  to  the  side  of  the  cap^  is  similar  to  that 
described  in  the  former  arrangement. 

In  the  fourth  variety  of  combination  for  forming  bottles^ 
a  cylindrical  plug  is  introduced  into  the  upper  part  of  the 
cap^  and  forms  a  valve^  which  opens  outwards  :  three-fourths 
of  the  length  of  the  plug  is  situated  above  the  side  hole  in 
the  cap,  and  its  lower  fourth  projects  below  the  said 
hole  when  the  valve  is  shut.  On  to  the  bottom  of  the 
plug  a  piece  of  leather  is  fastened,  by  means  of  shell-lac  or 
other  cement,  and  when  the  plug  is  seated,  which  is  the  case 
while  the  valve  is  shut,  the  leather  is  pressed  upon  the  cen- 
tral hole  in  the  tin  or  other  suitable  plate  that  rests  upon  the 
top  of  the  bottle.  The  tin  plate  receives  the  tube  that  des- 
cends into  the  bottle,  in  the  same  way  as  imder  the  former 
arrangement.  Over  this  plug  a  spring  is  placed,  formed  of  a 
coil  of  stout  iron  wire,  which  is  inclosed  in  the  upper  part  of 
the  cap. 

.  The  plug  or  piston  is  raised  by  means  of  a  lever,  its  long 
end  forming  a  handle,  and  its  short  end,  which  is  hook- 
shaped,  passing  through  a  hole  in  the  side  of  the  cap,  lodged 
in  a  niche  made  in  the  plug.  There  is  a  projection  cast  on 
the  side  of  the  cap,  as  a  fulcrum  for  the  lever. 

By  depressing  the  handle  of  the  lever,  the  plug  or  piston 
is  raised  above  the  hole  in  the  side  of  the  cap ;  the  aerated 
water  or  other  fluid  impregnated  with  gas,  now  escapes  through 
the  tube  in  the  bottle,  and  passes  off  through  the  spout  con- 
nected to  the  side  of  the  cap,  in  the  same  manner  as  under 
the  former  arrangement. 

The  last  improvement  refers  to  a  method  of  using  the 
common  soda-water  bottle.  Into  the  mouth  of  this  bottle  a 
cork  is  introduced  for  about  half  its  length,  the  other  half 
being  screwed  into  a  cap  similar  to  those  placed  over  the 
mouths  of  the  bottles  before  described. 

Throughout  the  whole  length  of  the  cork,  in  its  centre,  a 
hole  is  perforated,  large  enough  for  the  reception  of  a  tin  or 
other  suitable  tube,  about  a  quarter  of  au  inch  in  diameter. 
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This  tube  has  a  flange  at  its  lower  end  for  supporting  the 
bottom  of  the  cork,  and  a  nut  is  screwed  over  its  mouth, 
resting  upon  the  cork,  thus  together  fastening  the  tube  into 
the  cork.  Into  the  lower  orifice  of  this  tube  a  piece  of  solid  tin 
is  fixed,  in  which  the  seat  of  a  conical  valve  is  formed,  with 
its  base  downwards,  or  the  tube  itself  may  be  formed  out  of 
solid  tin,  or  other  suitable  material,  by  boring  it,  and  the 
seat  of  the  valve  may  also  be  formed  in  it.  To  the  apex  of 
the  valve  a  wire  is  festened,  which  passes  upwards  through 
the  tube,  and  terminates  in  a  screw,  upon  which  a  small  nut 
is  placed.  A  spring  made  of  iron,  plated  with  silver,  encircles 
the  wii"e  above  mentioned,  from  nearly  the  bottom  to  the  top 
of  the  tube.  The  lower  end  of  the  spring  rests  upon  the  top 
of  the  piece  of  metal  in  which  the  seat  of  the  valve  is  formed, 
and  its  upper  end  is  confined  within  the  tube  by  the  small 
nut  aforesaid. 

Into  the  female  screw  of  the  mouth  of  the  cap  a  tin  tube, 
about  two  inches  long,  is  screwed  or  otherwise  fastened, 
through  which  a  smaller  tube  or  spindle  passes,  and  is  screwed 
or  fastened  upon  the  wire,  its  upper  end  projecting  two  or 
three  inches  above  the  larger  tube.  The  object  of  this  last- 
mentioned  tube  is  to  lengthen  the  wire  connected  with  the 
valve,  so  as  to  keep  the  mouth  of  the  bottle  at  a  distance 
from  the  bottom  of  the  glass,  whUe  the  contents  of  the  bottle 
are  escaping,  when  the  valve  is  opened  by  pressing  the  end  of 
the  small  tube  upon  the  bottom  of  the  glass.  The  fluid 
escaping  through  the  valve,  passes  out  between  the  tube  and 
spindle  of  the  valve,  into  the  glass  or  other  vessel  receiving 
it,  that  being  small,  to  allow  the  fluid  to  pass. 

When  it  is  intended  to  fill  the  bottle,  the  tube  and  spindle 
just  described  must  be  disconnected,  by  unscrewing  them, 
and  an  adopting  piece  must  be  screwed  or  otherwise  con- 
nected to  the  cap,  with  a  mouth-piece  similar  to  those  of  the 
bottles  already  described,  whereby  it  is  attached  to  the  mouths 
of  the  reservoir  bottles  or  receiver,  as  may  be  required. 

The  patentee  claims  the  combination  of  the  generator, 
receiver,  and  bottles,  above  described,  whereby  aerated 
waters  are  manufactured,  and  used  with  more  facility  and 
safety    than    has  heretofore   been    done.       Secondly, — the 
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combinations  which  make  up  the.  bottles  hereinbefore  de- 
sa-ibed.  Thirdly, — the  combinations  which  make  up  vessels 
for  containing  carbonic  acid  in  a  liquid  and  gaseous  state, 
and  which  said  vessels  are  portable. — [Inrolledin  tlie  Petty. 
Bag  Office,  August,  1843.] 


To  fiiCHARD  Archibald  Beooman,  of  166,  Fleet-street,  in 
the  city  of  London,  Geni.,  for  the  manufacture  of  paper, 
cordage,  matting,  and  other  textile  fabrics,  from  certain 
vegetable  matters  not  heretofore  made  use  of  for  thatpur* 
pose;  as  also  for  the  application  of  the  said  materials  to 
the  stuffing  of  cushions  and  mattresses, — being  a  commu- 
niea/ion.— [Sealed  10th  August,  1843.] 

The  first  part  of  this  invention  consists  in  manufacturing 
paper,  cordage,  matting,  and  other  textile  fabrics,  from  the 
convolvuli  of  the  Cistus  genus  or  family  of  plants,  abounding 
in  English,  French,  and  Dutch  Guiana,  the  West  India 
Islands,  the  Brazils,  on  the  coast  of  Africa,  and  other  parts* 
All  the  plants  of  this  order  may  be  used ;  but  the  Mimosa 
scandens,  the  Guidandina  bandue,  and  the  Ledum,  or  marsh 
bindweed,  are  preferred. 

The  stems  of  these  plants  are  stripped  of  the  bark,  and 
beaten  or  bruised  to  separate  the  fibres,  which  are  then  dried, 
for  the  purpose  of  extracting  the  sap,  and  afterwards  boiled 
for  three  or  four  hours  with  a  suitable  quantity  of  American 
potash.  After  this,  the  fibres  are  washed,  and  then  bleached, 
by  immersion  in  hydrate  of  chlorine  for  three  or  four  hours, 
at  by  any  other  means ;  and  if  a  greater  degree  of  whiteness 
should  be  required,  they  are  next  boiled  with  soda,  washed, 
and  steeped  in  water  saturated  with  slaked  Ume.  The  fibres 
are  then  combed  with  a  metal  comb,  and  reduced,  by  pound- 
ing, to  a  pulp,  which  is  ready  to  be  made  into  paper  in  the 
ordinary  way,  either  alone,  or  in  combination  with  any  other 
material. 

The  bark  of  these  plants  may  be  also  converted  into  pulp 
by  the  above  processes ;  the  epidermis  or  outer  covering  being 
^st  removed.     The  plants  known  in  the  West  India  Islands 
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by  the  name  of  herbes  caupuntes,  and  the  bark  of  the  West 
Indian  pear-tree  {poirier),  may  likewise  be  rendered  suitable 
for  making  paper^  by  operating  upon  them  in  the  manner 
above  described,  but  omitting  the  combing  process* 

The  plants  are  prepared  for  making  cordage,  matting,  and 
other  textile  fabrics,  by  reducing  them  to  filaments  in  the 
above  manner,  then  sosJcing,  and  afterwards  submitting  them 
to  the  same  processes  which  hemp  and  flax  undergo.  The 
second  part  of  the  invention  consists  in  employing  the  fibres 
of  the  above  plants  for  stufiSng  cushions  and  mattresses,  after 
they  have  been  treated  in  a  manner  similar  to  that  described 
for  making  paper,  except  the  bleaching  process,  which  is,  in 
this  case,  unnecessary. 

The  patentee  claims.  Firstly, — ^the  manufacture,  in  the 
manner  before  described,  of  paper,  cordage,  matting,  and  other 
textilfe  fabrics,  from  the  several  vegetable  matters  above  men- 
tioned ;  and  Secondly, — ^the  application  of  the  said  vegetable 
matters,  in  the  manner  before  described,  to  the  stuffing  of 
cushions  and  mattresses. — [InroUed  in  the  Inrolment  Office, 
February,  1844.] 
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REPOllT  OF  TRANSACTIONS  OF  THE  INSTITUTION 
OF  CIVIL  ENGINEERS. 

(Continued  from  page  136,  Vol.  XXIV.) 


Session,  1844. 

January  9. 
The  President  in  the  Chair. 

"  Description  of  the  cast  and  wrought  iron  trussed-girder  Bridge 
on  the  Une  of  the  Bishop  Auckland  and  Weardale  Railway." 
By  John  Storey. 

The  author  states,  that  his  attentipn  has  been  long  directed  to 
the  expensive  construction  of  the  brick  and  stone  bridges  usually 
erected  over  and  on  the  line  of  railways,  and  the  apparent  want 
of  durability  in  the  timber  bridges,  wluch  have  in  some  instances 
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be^n  sobstilated ;  as  -well  as  to  the  cast-iron  bridges,  whicb  have 
generally  been  constructed  in  situations  where  the  height  between 
the  top  of  the  rails  and  the  level  of  the  roads  which  they  span, 
was  so  limited,  as  not  to  admit  of  a  stone  or  brick  arch.  In  the 
latter  cases,  cast-iron  girders  have  been  employed,  but  their  great 
weight  has  rendered  them  expensive,  and  has  obliged  the  abut- 
ment piers  for  supporting  them  to  be  very  substantial. 

In  order  to  obviate  these  objections,  the  author  has  introduced 
combinations  of  cast  and  wrought  iron  in  forms,  which  he  con- 
tends may  be  advantageously  adopted  for  occupation  bridges,  or 
even  for  carrying  the  railway,  and  that  they  may  be  constructed 
at  a  less  cost  than  stone,  brick,  or  even  timber  bridges. 

These  bridges  consist  of  longitudinal  and  segmental  girders  of 
cast  iron,  abutting  against  each  other  at  the  ends,  secured  to- 
gether by  bolts  and  nuts  through  the  fringes,  and  resting  on 
masonry  abutments:  a  system  of  wrought-iron  tie-trussing  is 
then  apphed,  and  struts  are  placed  at  certain  distances  where 
they  are  requisite.  As  many  of  these  principal  trusses  are  used 
as  the  strength  of  the  bridge  demands,  and  they  are  connected 
by  transverse  braces  and  distance  pieces  of  cast  iron,  thus  pre- 
venting undue  outward  pressure:  sockets  are  cast  upon  the 
girders,  to  receive  the  timber  joists,  and  the  platform  is  covered 
with  Bantzic  deal  planking,  spiked  to  the  joists.  The  wrought- 
iron  struts  at  the  top  clasp  the  girders,  to  which  they  are  also 
firmly  bolted,  and  their  lower  extremities  pass  through  the  truss, 
so  that,  on  the  nuts  being  screwed  up,  the  truss  is  brought  to  its 
proper  degree  of  tension,  and  being  made  sufficiently  strong  to 
bear  the  weight  calculated  for  the  bridge,  independent  of  the 
s^;mental  girders,  the  weight  and  strain  are  brought  upon  the 
abutments  in  the  most  favourable  manner. 

Bridges  thus  constructed  do  not  require  any  centering  for  their 
erection,  as  each  side  may  be  put  together  near  the  spot,  and  by 
means  of  purchases,  may  be  lifted  entire  on  to  the  abutments ;  or 
the  whole  bridge  may  be  put  together  before  the  earth  is  exca^ 
vated  from  between  the  abutments,  excepting  only  as  much  as  is 
necessary  for  receiving  the  trussing. 

The  dimensions  are  given  of  occupation  bridges,  calculated  to 
bear  8  tons,  which  is  stated  to  be  a  greater  weight  than  is  re- 
quired by  the  landowners.  The  total  weight  of  cast  and  wrought 
iron  in  an  oblique  bridge  of  a  span  of  86  feet  3  inches,  and  18 
feet  wide,  is  11  tons  7  cwt.,  and  that  of  a  square  bridge  of  106 
feet  6  inches  span,  is  14^  tons :  their  total  cost,  including  exca- 
vating the  ground,  the  masonry,  stone  penning  on  the  sides  of 
the  excavations  beneath  the  bridge,  the  timber  work,  and  the 
painting,  was,  £of  the  former  ^280,  and  for  the  latter  ^342. 
These  sums  are  stated  to  be  much  less  than  the  expense  of  simi- 
lar bridges  of  stone,  or  even  of  timber. 

A  design  is  given  of  a  stronger  kind  of  bridge,  of  similar  con- 
struetion,  for  carrying  two  lines  of  railway.    The  span  is  90  feet. 
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and  the  width  22  feet,  between  the  side  railings :  the  weight  is 
43  tons,  and  the  total  cost,  including  the  masonry,  is  estimated 
not  to  exceed  ^1200.  It  is  calculated  to  bear  about  50  tons, 
which  is  as  much  as  could  be  brought  upon  it  by  any  passing 
train. 

The  author  proposes  to  adapt  this  system  of  construction  to 
bridges  for  crossing  rivers,  &c.,  in  order  that,  by  the  lightness  of 
the  piers,  and  their  having  to  bear  only  a  vertical  thrust,  the 
water-way  may  be  less  impeded  than  it  is  at  present  by  the  usual 
heavy  stone  structure. 

A  design  is  also  submitted  for  a  bridge  to  consist  of  parallel 
cast-iron  girders,  trussed  with  wrought-iron  bars,  in  such  a  man^ 
ner,  as  to  convert  the  depth  of  the  girder  into  a  strut,  the  weight 
of  the  passing  load  being  entirely  resisted  by  the  tenaible  strain 
of  the  bars. 

The  author  does  not  claim  the  introduction  of  wrought-iron 
trussing  for  cast-iron  girders,  as  he  is  well  aware  of  its  being 
constantly  practised ;  but  he  believes  that  it  has  not  been  com* 
monly  done  to  the  extent  which  he  proposes ;  and  being  satisfied 
of  the  practical  utility  of  the  system^  he  was  desirous  of  bringing 
it  more  prominently  imder  the  notice  of  engineers  through  the 
medium  of  the  Institution,  and  also  of  inviting  discussion  upon 
the  plan,  one  great  merit  of  which  is,  that  it  uses  a  material  pro- 
duced better  and  cheaper  in  this  country  than  elsewhere,  and 
assists  one  of  its  staple  manufactures,  which  is  at  this  moment 
much  depressed. 

The  communication  is  accompanied  by  five  drawings  of  bridges, 
fully  illustrating  in  detail  the  various  modes  of  construction 
treated  of. 


Captain  Moorsom  stated,  that  occupation  bridges  of  60  feet 
span  by  18  feet  in  width,  could  be  constructed  of  timber  for  ^5 
per  lineal  foot,  including  the  cost  of  the  excavation,  the  masonry 
of  the  abutments,  &c.;  that  up  to  90  or  even  120  feet  span,  the 
expense  would  not  exceed  ^  per  foot.  He  preferred  timber 
bndges  for  railways,  not  only  on  account  of  their  simplicity  and 
the  facilitv  of  repairing  them,  but  also  because  a  good  deal  of  the 
small  timber,  which  would  otherwise  be  wasted,  or  used  at  a  loss, 
might  be  made  available  for  such  bridges,  and  thus  a  further  ex- 
penditure for  materials  was  avoided. 

Mr.  Grissell  was  also  of  opinion,  that  timber  bridges  could  be 
constructed  more  cheaply  than  those  of  iron,  as  recommended  in 
the  paper.  So  much  wrought  iron  would,  he  apprehended,  ma- 
teritdly  increase  their  cost. 
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^'  Description  of  a  cast-iron  Bridge,  completed  in  the  year  1840, 
for  carrying  the  Birmingham  and  Gloucester  Railway  over  the 
River  Avon,  near  TewkeBbury."  By  Captain  W.  S.  Moorsom, 
Assoc.  Inst.  C.E. 

This  bridge  is  edtuated  about  seven  miles  north  of  Tewkesbury : 
the  approaches  to  it  are  formed  on  embankments  nearly  25  feet 
high,  crossing  the  valley  nearly  at  right  angles.  In  its  construc- 
tion it  was  desirable  to  provide  for  the  effect  of  considerable 
floods,  by  aiding  the  egress  of  the  water,  and  also  to  avoid  any 
interference  with  the  navigation  of  the  river ;  a  greater  width  of 
water-way  was  therefore  given  than  at  first  view  may  appear 
necessary. 

The  bridge  consists  of  three  segmental  arches,  each  of  57  feet 
span,  with  a  versed  sine  of  5  feet  2  inches  :  the  length  between 
the  centres  of  the  piers  being  66  feet  6  inches ;  the  total  width 
between  the  abutments  190  feet  6  inches;  and  the  breadth  of 
the  cutwaters  8  feet  6  inches  each,  leaving  a  clear  water-way  of 
173  feet  6  inches. 

The  principal  novelty  in  the  work  is  the  method  of  construct- 
ing the  two  piers.  They  are  formed  externally  of  cast-iron 
plates  or  caissons,  filled  for  the  first  twelve  feet  ^om  the  bottom 
with  solid  masonry  or  concrete,  upon  which  is  built  hollow  ma- 
sonry to  support  the  cap-plates,  which  carry  eight  pillars  on  each 
pier,  with  an  entablature,  to  which  are  attached  the  ends  of  the 
arches,  which,  with  the  caps,  pillars,  and  entablature,  are  of  cast 
iron.     The  abutments  at  either  end  are  of  masonry. 

The  caissons  are,  at  the  bottom,  41  feet  6  inches  long,  and  16 
feet  wide,  with  semicircular  ends,  tapering  upwards  for  1 2  feet, 
on  all  sides,  to  34  feet  6  inches  long,  by  8  feet  6  inches  wide, 
from  whence  they  rise  perpendicularly  for  the  remaining  8  feet 
9  inches.  They  are  constructed  of  cast-iron  fianched  plates,  |  in. 
thick,  screwed  together  by  bolts,  and  the  joints  made  with  iron 
cement.     The  total  weieht  of  each  caisson  is  about  28  tons. 

The  bottom  of  the  nver  at  the  site  of  each  pier  having  been 
prepared  by  a  scoop  dredger,  worked  from  a  platform  erected 
upon  piles,  the  lower  row  of  plates  for  the  caisson  was  put  to- 
gether, and  suspended  in  the  water  by  iron  rods,  while  the  other 
rows  were  added,  gradually  lowering  the  whole  as  the  work  pro- 
ceeded, until  the  bottom  rested  on  the  bed  of  the  river.  A  quan- 
tity of  clay  was  then  thrown  round  the  outside,  which  formed  a 
joint  so  impervious  to  water,  that  with  two  pumps,  each  of  5^ 
inches  square,  the  caisson  was  emptied  in  six  hours,  and  was 
afterwards  kept  dry  by  one  pump,  which  was  worked  occasion- 
ally during  the  subsequent  excavations  withinside  the  caisson. 

The  dimensions  of  the  cast-iron  work  of  the  arches,  and  the 
masonry  of  the  abutments,  are  given  in  detail,  with  an  account 
of  the  methods  of  construction  followed,  and  of  the  materiab 
employed. 
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It  is  stated  that  these  iron  caissons,  which  were  prepared  by 
Mr.  Ward  of  Falmouth,  the  resident  engineer,  were  found  to  be 
cheaper  than  having  coffer-dams  and  stone  piers.  The  total  cost 
of  the  bridge,  including  iron-work  and  painting,  masonry,  subse- 
quent repairs  to  the  walls,  and  superintendence  during  construc- 
tion, being  ^610,192,  and  the  weight  of  cast  and  wrought  iron 
employed  was  about  520  tons. 

The  partial  failure  of  an  arch  in  one  of  the  abutments  is  de- 
scribed, and  the  supposed  reasons  for  the  sinking  are  given,  with 
the  means  which  were  adopted  for  replacing  those  stones  which 
had  been  displaced,  and  it  is  stated  that  no  sinking  had  since 
occurred. 

The  paper  is  illustrated  by  eighteen  remarkably  well  executed 
drawings  by  Mr.  Butterton. 


Captain  Moorsom  said  that  there  were  a  few  interesting  par- 
ticulars  relative  to  the  bridge  beyond  those  which  were  given  in 
the  paper.  Mr.  Murchison  shewed,  in  his  work  on  the  Geology 
of  the  Silurian  districts,  that  the  deposits  of  gravel  of  the  Lackey 
range  of  the  hills  nearer  to  Birmingham,  and  that  of  the  Avon 
near  Pershore,  were,  geologically  spetdcing,  identical ;  but  Captain 
Moorsom  found  that,  as  regarded  the  engineer's  operations^  they 
differed  in  character. 

The  gravel  in  the  neighbourhood  of  Birmingham  was  remark- 
able for  the  rounded  character  of  the  stones  composing  it,  whereaa 
that  which  was  found  in  the  neighbourhood  of  this  bridge  con- 
sisted almost  entirely  of  angular  stones,  which  were  usedvdthout 
any  admixture  of  sand  for  making  concrete,  which  was  found  to 
become  most  compact  when  the  stones  were  perfectly  clean ;  but 
the  Birmingham  gravel  required  a  certain  proportion  of  sand  with 
it  to  make  compact  concrete. 

In  excavating  for  the  foundations  of  the  abutments  several 
bones  of  deer  and  a  human  skull  were  found,  at  depths  from  10 
to  14  feet  below  the  level  of  the  bottom  of  the  river. 

The  circumstances  attaching  to  the  partial  failure  of  the  small 
southern  abutment  arch  were  peculiar.  It  had  been  supposed  to 
ahse  from  the  expansion  of  the  iron-work  taking  place  all  in  one 
direction,  but  after  watching  the  arch  for  six  months,  he  thought 
such  an  opinion  was,  to  a  great  extent,  unfounded ;  and  he  con- 
ceived it  to  have  arisen  partly  from  the  abutment  vrall  having 
slightly  sunk  at  the  back,  owing  to  the  great  quantity  of  rain 
which  fell  at  that  period  affecting  the  spongy  soil  upon  which  it 
was  built. 

For  seven  months  the  valley  of  the  Avon,  at  the  spot  in  qnes- 
tion,  was  (with  a  very  few  days'  intermission)  under  water  im- 
medbtely  after  the  walls  had  been  built,  and  before  the  bridge 
was  nearly  completed.  An  amount  of  sinluuee  which  was  scarcely 
perceptible  in  the  back  of  the  foundation  of  the  wall,  would  have 
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^  effect  of  digplacmg  the  stones  of  the  arch  to  the  extent  of 
some  indies,  and  it  vaa  to  this  cause  that  he  attributed  the  se*' 
paration  of  the  arch  stones.  As  soon  as  the  settlement  appeared 
to  have  ceasedt  the  defectiye  stones  were  taken  out  and  replaced, 
without  interrupting  the  passage  of  the  trains. 

The  north-eastern  wing  wall  also  failed  from  the  same  cau33, 
yiz.,  the  spongy  nature  of  the  soil  where  it  was  thoroughly  sa- 
turated with  Water ;  and  if  this  had  been  foreseen^  prevention 
would  have  been  easy,  by  placing  a  firmer  and  more  extended 
base  of  concrete  under  the  footings  of  the  waU. 

He  thought  that  the  method  of  forming  the  piers  was  as  good 
and  as  cheap  as  any  known  mode  that  could  have  been  adopted ; 
but  if  he  had  to  bmld  another  bridge  of  the  same  dimensions,  and 
under  similar  circumstances,  he  would  not  use  cast-iron,  but 
would  construct  it  of  timber,  not  on  account  of  any  engineering 
difficulty,  but  simply  because  a  timber  structure  would  be  very 
ranch  cheaper,  and  equally  serviceable  for  the  purposes  of  the 
railway,  taking  into  account  comparative  durability  as  well  as 
present  coat. 


ON  THE  LAWS  RELATING  TO  LETTERS 
PATENT  FOR  INVENTIONS. 


No.  XIV. 

THE  PATENT  LAWS  OF  POBTUGAL. 

The  law  in  force  in  Portugal  for  the  protection  of  invention* 
is  die  same  as  that  enacted  for  the  purpose  of  securing  to 
authors  the  copyright  of  books,  prints,  and  other  works  of  the 
mind.  It  appears  that  the  Portuguese  Government  have  con- 
sidered these  subjects  to  be  so  closely  connected  with  each  other, 
that  they  have  thought  it  advisable  to  make  the  same  laws  affect 
both.  In  many  instances,  similar  penalties  are  inflicted  upon 
offenders  for  infringing  upon  the  privileges  granted  under  th/s 
afUhority  of  this  law,  wheUier  the  property  protected  consists  of 
a  new  treatise  or  musical  composition,  or  of  a  newly  invented 
machine  or  chemical  process.  The  law  to  promote  so  desirable 
an  object  as  the  protection  of  inventive  genius,  under  whatever 
form  it  may  appear,  is  but  of  very  modem  date,  the  decree 
liaving  been  ngned  so  recently  as  January  1837.  The  following 
is  a  tranalatioB  of  the  law,  as  published  by  the  order  of  the 
Government  in  the  **  Diario  do  Govemo  ;"  and  as  many  parts  of 
the  law  refer  to  certain  articles  of  the  Penal  Code,  we  have 
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thought  it  desiraUe  to  extract  such  articles  as  are  so  referred  t^, 

and  give  a  translation  of  them  also«  as  a  supplement  to  the  law 

itself. 

Office  op  the  Secretary  of  State 
FOR  THE  Home  Department. 

Whereas,  it  being  of  the  first  importance  to  reward  the  authors 
of  new  inventions,  and  to  establish  regulations  for  that  purpose^ 
We  hereby  decree  as  follows  : — 

Section  I. 
Of  the  Property  of  New  Inventions. 

Aut.  1 . — ^The  authors  and  inventors  of  new  productions  and 
new  inventions,  as  referred  to  in  Article  369  of  the  Penal  Code, 
whether  natives,  or  foreigners  who  may  come  to  Portugal  to 
make  known  their  productions  and  inventions,  shall  possess  over 
them  an  exclusive  right  of  proprietorship,  under  the  safeguard 
and  protection  of  the  law. 

Art.  2. — The  importers  or  introducers  of  new  inventions  men- 
tioned in  the  article  above  referred  to,  will  also  acquire  a  right  of 
proprietorship,  as  soon  as  the  Government  may  grant  them  the 
respective  patents. 

Art.  3. — The  privileges  of  those  proprietors  comprehended  in 
Article  1,  may  extend,  at  the  option  of  the  said  proprietors,  over 
a  space  of  fifteen  years.  The  privileges  of  those  persons  con- 
templated in  Article  2,  will  continue  for  such  time  as  may  be 
agreed  upon,  and  conceded  by  the  Government. 

Art.  4. — ^These  privileges  are  transmissible  or  transferable  to 
the  heirs  and  assignees  of  the  proprietors,  either  by  right  of  in* 
heritance  from  relationship,  by  will,  or  by  solemn  contract  or 
sale. 

Art.  5. — After  the  patent  has  been  granted  to  the  proprietor, 
the  State  may  enter  into  an  agreement  with  the  said  proprietor, 
for  the  purchase  of  the  property  of  an  invention,  which  may  be 
deemed  of  public  utility. 

Art.  6. — The  law  denies  the  right  of  action  against  infringe- 
ments on  the  exclusive  rights  contemplated  in  the  foregoing 
Articles,  if,  prior  to  the  infringement,  the  privilege  be  not  ftir- 
nished  with  the  titles  of  protection  hereunder  prescribed :  the 
right  of  action  is  also  denied  in  the  cases  mentioned  in  Section  IV« 
of  the  present  decree. 

Section  II. 
Of  Copyrights  and  Patents  for  new  Inventions. — Proceedings 
relative  to  Diplomas,  and  the  Fees  and  Teixes  payable  thereon^ 

Art.  7. — In  the  office  of  the  Secretary  for  the  Home  Depart- 
ment a  book  wiQ  be  kept  for  registering  the  Copyrights  and 
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Bfttents  idiich  may  be  granted  for  new  prodactions  and  new 
diaeoveries.  Patents  merely  acknowledge,  authenticate,  or  certify 
the  declarations  of  the  alleged  inventor;  but  they  do  not  guaran- 
tee the  reality,  the  priority,  or  the  merit  of  an  alleged  invention. 

Art.  8. — ^The  authors  of  new  works  or  productions  of  the 
mind,  intended  for  publication,  who  wish  to  enjoy  the  rights  of 
proprietorship,  must  pay  into  the  receiving  place  of  the  district 
m  which  they  reside,  the  fee  proportionate  to  the  number  of 
years  they  may  determine  on,  according  to  the  form  specified  in 
Art.  3 :  they  must  also  deposit  a  copy  of  the  work  (which  copy 
is  not  made  public)  in  the  office  of  the  Administrator-General  oi 
the  Province,  and  they  will  receive  back  a  memorandum,  contain- 
ing a  copy  of  the  title  or  subject  of  the  said  work  ;  and  they  will 
moreover  obtain  a  certificate,  testifying  that  no  privilege  has  pre« 
viously  been  granted  for  the  said  work.  On  production  of  these 
documents,  the  exclusive  privilege  or  copyright  will  be  furnished 
by  the  Secretary  of  State  for  the  Home  Department. 

The  memorandum  above  mentioned  will  be  given  in  the  space 
of  ten  days,  and  the  privilege,  or  copyright  document  itself,  in 
twenty  days. 

Akt.  9. — ^The  authors  of  new  productions  of  genius,  intended 
for  pubUeation,  and  the  inventors  of  new  discoveries,  must  fulfil 
the  conditions  above  prescribed,  by  depositing  copies,  models, 
drawings,  or  engravings,  and  by  depositing,  signed  and  sealed,  a 
correct  description  of  the  principles,  means,  and  processes,  which 
constitute  the  discovery,  together  with  the  plans,  drawings,  and 
models  relating  thereto.  To  these  must  be  added,  a  description  in 
dupUcate,  and  signed  by  the  owner,  of  the  objects  contained  in 
the  packet.  On  delivery,  a  memorandum  will  be  given,  acknow- 
kdging  the  receipt  of  the  correct  copy  of  the  description,  of  the 
models  and  drawings  reduced  to  a  moderate  scale ; — all  to  be 
furnished  by  the  appUcants.  On  the  production  of  this  memo- 
randum, and  the  docimients  above  mentioned,  the  patent  will  be 
granted. 

The  memorandum  and  the  patent  will  be  delivered  in  the 
intervals  above  specified. 

Art.  10. — ^For  a  new  invention  which  has  already  been  pa- 
tented and  made  known  in  a  foreign  country,  a  patent  will  be 
granted  for  the  time  that  the  proprietor  may  wish  to  enjoy  the 
privilege,  that  time  not  exceeding  the  interval  fixed  in  Article  3, 
as  above,  the  conditions  specified  in  the  last  Article  being  ful- 
fiUed. 

If  the  privileged  person  be  a  foreigner,  he  must  moreover  re» 
aounoe  hu  privil^es  at  a  given  period. 

Art.  11. — To  the  inventor  of  an  improvement  or  a  new  disco- 
Teiy,  a  patent  will  be  granted  for  his  improvement,  upon  oom- 
{dymg  with  the  required  conditions. 
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Art.  12. — ^The  privileged  person  who  may  make  an  in^ooYe- 
ment  or  alteration  in  his  invention,  and  wish  to  enjoy  the  pro- 
prietorship or  exclusive  right  therein,  can  obtain  a  patent,  upcm 
complying  with  the  required  conditions :  but,  should  he  desire 
to  enjoy  the  benefit  of  such  in^rovement  or  alteration  only 
during  the  remaining  interval  to  which  his  original  privilege 
extends,  then  the  Government  will  grant  merely  a  certificate, 
containing  his  declaration,  and  proving  the  delivery  of  the 
packet,  as  above  described. 

Art.  13. — ^The  heirs  and  assignees  of  {uivil^ed  persons  are 
tot  obliged  to  apply  for  new  patents :  nevertheless,  their  right 
must  be  sanctioned  by  the  authority  of  Government)  and  tiie 
remiinte  dedaiations  must  be  entered  in  the  register  kept  in  the 
Office  of  the  Secretary  for  the  Home  Department. 

Art.  14. — Introducers  who  wish  to  enjoy  the  benefit  of  their 
right  of  proprietorship,  must  apply  for  their  patents  befbre  the 
article  is  introduced.  In  case  of  concurrent  applications  for  pa- 
tents of  this  description,  the  Crovemment  will  grant  the  patents 
to  those  individuals  who  may  effect  the  introduction  of  the  arti- 
cles within  the  shortest  space  of  time.  The  patent  will  be  finally 
granted  or  withheld,  as  may  be  deemed  fitting. 
.  In  the  event  of  the  patent  being  granted,  it  cannot  extend  be- 
yond the  period  of  five  years. 

Art.  15. — The  Government  tax  will  amount  to  30200  reals* 
for  every  year  ovier  which  the  privilege  may  extend.  The  copy- 
rights and  patents  will  be  furnished  gratuitously. 

Art.  16. — Not  more  than  one  object  can  be  protected  under 
a  single  copyright,  or  patent. 

Art.  17. — In  no  instance  can  the  original  period  of  privily 
be  extended,  except  at  the  solicitation  of  the  proprietors. 

Section  III. 

Of  the  Obligations  of  Patentees. 

Art.  18. — Inventors  and  introducers  possessing  patent  rights 
are  required  to  exhibit  to  public  observation  their  manufactures 
in  complete  detail  and  full  work,  at  least  twice  every  month,  ad- 
vertising such  exhibition,  three  days  beforehand,  in  the  Govern- 
ment journal. 

Art.  19. — If  the  invention  consists  of  a  chemical  process, 
security  must  be  given,  to  the  amount  of  1:0000000  reals ;  and 
at  the  expiration  of  the  pt^d  of  the  privilege,  the  process  must 

•  Equal  to  aboul  18*.  sterling.  Accounts  in  Portugal  are  kept  in  reals  or 
rees,  1,000  of  iHiich  =  1  milree.  In  the  tiotatioii  of  accounts  the  mihiees 
are  senarated  from  the  rees  by  a  crossed  cypher,  thus  (0) ;  wd  the  miiiyws 
from  the  millions  by  a  colon :— thus,  Rs.  2.700Q500  =:=  2700  milrees,  and 
500  rees.    The  gold  milree  is  valued  at  about  5t,  8tf.  sterling. 
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be  performed  three  times  in  the  presence  of  whomsoever  may 
desire  to  witness  it ;  its  performance  being  preceded  by  the  ad- 
vertisements mentioned  in  the  foregoing  Article. 

Art.  20. — ^Transgression  of  the  regulations  provided  in  Article 

18,  will  be  punished  as  follows  i  for  the  first  offence,  by  one  half 
of  the  term  of  imprisonment  and  amount  of  fine  to  which  the 
offence  is  liable ;  and  if  repeated  a  second  time,  the  maximum  of 
those  penalties  will  be  inflicted ;  but  if  repeated  a  third  time,  to 
the  above  punishments  will  be  added,  the  confiscation  of  the 
artidea. 

Art.  21. — ^Transmssion  of  the  regulations  provided  in  Artide 

19,  will  be  punished  by  the  maximum  of  imprisonment  and  fine 
allotted  to  the  offenders,  and  the  seizure  of  the  chemical  ingredi- 
ents and  instruments  employed  in  the  process ;  or  by  the  forfeit- 
ure of  the  whole  of  the  security  in  the  event  of  the  said  artides 
having  been  carried  away. 

Section  IV. 

Of  the  tomf9  in  which  the  Primlegee  of  the  Proprietore  of  Patents 
may  be  cancelled  or  rescinded;  and  of  the  Begulatums  relative 
to  Actions  against  them. 

Art.  22. — ^The  privileges  belonging  to  copyrights  and  patents 
are  cancelled  and  void,  Ist,  When  one  half  of  the  interval  allotted 
to  the  said  privileges  is  suffered  to  elapse,  without  the  proprietors 
having  made  use  of  them ;  2ndly,  By  a  judicial  decision,  declaring 
the  said  privileges  to  be  useless  or  injurious ;  3rdly,  When  the 
interval  allotted  for  their  exercise  has  expired. 

Art.  23. — ^The  law  prescribes  that  actions  shall  be  brought 
Against  any  author,  inventor,  or  introducer,  who  may  allow  one 
half  the  tune  of  his  privileges  to  expire,  without  exerdsing  the 
invention. 

An  exception,  however,  is  made  in  the  special  cases  alluded 
to  in  Article  384  of  the  Penal  Code,  respecting  which  no  course 
of  proceeding  is  prescribed. 

Section  V. 

Of  Actions  brought  by  and  against  Proprietors  of  PatentSy  and 
of  the  mode  of  proceeding  therein. 

Art.  24. — ^Proprietors  of  new  inventions  may  institute  crimi- 
nal or  dvil  actions,  as  mentioned  in  Artides  370  to  381  of  the 
Penal  Code,  against  those  who  inMnge  on  their  rights. 

Art.  25. — ^Actions  may  be  instituted  against  the  proprietors 
of  any  privileges  for  the  causes  prescribed  in  Articles  382  to  385 
of  the  Penal  Code;  and  also  in  those  relating  to  priority  of 
{mbhcation. 

Art.  26. — ^The  queition  of  priority  must  be  regulated  by  the 
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day  on  whidi  any  one  of  the  competitoTs  shall  have  fulfilled  the 
forms  and  roles  required  by  Articles  8  and  9. 

Art.  27. — ^Publication  is  understood  to  take  place,  when  the 
copy  of  any  production,  whether  printed,  lithographed,  drawn,  or 
engraved ;  patterns,  plates,  or  models  of  machinery ;  or  the 
recipes  or  descriptions  of  any  of  those  things,  shall,  with  the 
firee  will  of  the  proprietor,  pass  into  the  possession  of  any  person, 
not  being  a  member  of  his  family,  or  residing  in  the  same  house 
with  him. 

Art.  28. — The  forms  to  be  observed  in  actions  brought  against 
proprietors,  are,  in  substance,  the  same  as  those  to  be  observed 
by  persons  defending  themselves  in  suits  which  proprietors  may 
institute  against  them. 

Art.  29. — Lawsuits  maintained  between  proprietors  and  third 
persons  shall  be  decided  by  a  summary  process,  arbitrators  being 
nominated  by  the  parties,  or  by  the  juoge,  if  the  parties  them- 
selves do  not  nominate  them :  nrom  the  decision  of  these  arbitra- 
tors appeal  may  be  made  to  a  higher  authority.  Or  the  litigants 
may  refer  the  question  to  a  judicial  arbitration,  against  the  deci- 
sion of  which  there  is  no  appeal. 

Art.  30. — ^When  the  decision  of  a  cause  depends  on  the  open- 
ing and  examination  of  the  packets  deposited  according  to  the  form 
prescribed  in  Article  9,  the  persons  making  the  examination 
must  provide  a  security  sufficient  to  compensate  for  the  injury 
which  may  be  sustained  by  the  privileged  proprietors  through 
the  disclosure  of  their  secrets. 

Art.  31. — In  accordance  with  the  rule  laid  down  in  Article 
384  of  the  Penal  Code,  the  same  course  will  be  observed  as  in 
other  offences  against  the  public  safety,  by  the  authorities  who 
preside  over^  and  whose  duty  it  is  to  protect  the  same. 

Section  VI. 
Of  the  Promulgation  of  new  Inventions, 

Art.  32. — ^When  the  duration  of  a  privilege  shall  expire  in 
any  of  the  ways  mentioned  in  Section  4,  the  Government  will 
promote  the  publication  of  new  inventions  which  may  be  of  any 
great  utility,  in  the  Capital  and  the  other  cities  of  the  kingdom^ 
promulgating  them  as  widely  as  possible,  and  causing  the  public- 
ation thereof  to  be  renewed  periodically. 

Art.  33. — The  exhibitions  above  mentioned  must  take  place 
in  the  Capital  every  two  years,  the  place  and  day  of  exhibition 
being  previously  announced. 

Art.  34. — ^There  will  be  established  one  or  two  prizes  for  the 
authors  or  inventors  of  those  objects  of  public  utility  which  are 
pronounced  to  be  most  perfect  by  competent  judges^  who  will  be 
sdected  by  the  Minister  for  the  Home  Department* 
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AsT.  35. — ^The  priTileges  and  excLusiye  rights  already  graated 
to  authors^  iuyentors,  and  introducers,  will  remain  in  ndl  force; 
with  the  same  conditions  and  exemptions  which  were  aathorized 
before  the  issuing  of  the  present  Decree. 

Art.  36. — ^AU  laws  contrary  to  this  Decree  are  from  the  pre* 
sent  time  reyoked. 

The  Secretary  of  State  for  the  Home  Department  will  make 
known  this  Decree,  and  carry  it  into  effect. 

Signed  by  the  Queen. 
Qiyen  at  the  Palace  de  las  Necessidades,  on  the  sixteenth 
of  January,  one  thousand  eight  hundred  and  thirty* 
aeyen. 

Manuel  da  SiLyA  Passos. 


COPT  OP  ARTICLES  FROM  368  TO  385,  BOTH  INCLUSIVE  ;    EX- 
TRACTED PROM  THE  PENAL  CODE,  CAP.  II.  SECTION  II. 

Art.  368. — An  industrial  fraud  is  that  which  is  committed  by 
means  of  the  imitation  or  usurpation  of  new  inyentions. 

Art.  369. — New  mventiona  are  those  productions  of  know- 
ledge or  imagination  not  previously  known, — manifested  by  wri- 
ting, either  prose  or  poetry,  or  by  drawing,  music,  painting,  or 
Bcidpture.  To  these  may  be  added,  all  new  discoveries  in  the 
construction,  arrangement,  and  organization  of  instruments,  en- 
gines, machines,  apparatus,  types,  plates,  moulds,  models,  and 
other  articles  of  workmanship;  or  new  chemical  combinations 
and  processes,  or  inventions  for  the  improvement  of  any  branch 
of  the  industrial  arts,  of  agriculture,  navigation,  the  art  of  war, 
naval  or  military,  of  the  fine  arts,  and  of  science, — the  said  dis- 
coveries not  being  previously  known  within  or  without  the  king- 
dom. Among  new  mventions  may  likewise  be  classed  the  introduc- 
tion and  promulgation  or  publication  of  any  of  those  discoveries 
which  have  already  been  known  in  any  foreign  country. 

ModificationB  of  forms,  proportions,  and  ornaments  are  not, 
however,  to  be  ranked  among  new  inventions. 

Art.  370. — ^Those  persons  are  guilty  of  infringement,  who,  by- 
means  of  printing,  lithography,  engraving,  or  sculpture,  publish 
the  writings,  musical  compositions,  drawings,  paintings,  or  anj 
other  productions  of  knowledge  or  imagination,  to  the  prejudice 
of  the  authors,  their  heirs  or  assignees,  within  the  period  during 
which  the  exclusive  right  of  property  is  authorized ;  whether  the 
infringement  be  committed  in  the  kingdom,  or  introduced  into  it. 

Art.  371. — ^The  theatrical  representation  of  a  dramatic  piece, 
without  the  permission  of  its  author,  is  regarded  as  an  infringe- 
ment on  a  copyright.  In  that  case,  the  manage,  or  those  who 
officiate  for  him,  are  held  responsible. 
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Abt.  372. — An  mfiringement  or  unauthorised  publication  ia 
committed,  either  when  the  whole  of  a  book  ia  copied,  in  the 
form  in  which  the  author  wrote  it,  or  when  it  ia  transferred  or 
altered  by  abridgment,  compilation,  or  any  other  alteration,  ih0 
execution  of  which  exhibits  the  same  taste,  the  same  scientific 
research,  or  the  same  learning. 

Or,  when  the  copyist  mixes  foreign  matter  with  what  is  really 
his  own  work,  and  issues  it  all  as  original,  even  if  the  said  work, 
after  such  compilation  and  combination,  presents  a  new  form  and 
a  new  character. 

Or  finally,  when  any  inyention  or  pirated  literary  work,  on 
being  collated  with  its  prototype,  betrays  a  similarity  in  terms  or 
expressions,  analogy  in  principle,  or  uniformity  in  the  order  of 
execution. 

Aet.  373. — ^The  transcription  of  disconnected  passages,  or  the 
accidental  coincidence  of  one  or  more  ideas,  are  not  accounted  as 
infringements  on  copyrights. 

Nor  is  it  considered  an  infringement  to  adopt  the  mere  title  of 
a  work.  The  work  itself  must  be  the  subject  of  the  action  for 
damages,  if  there  be  any. 

Art.  374. — Infringement  is  punishable  by  imprisonment,  fine, 
and  seizure'*'  of  the  articles.  The  publishers,  vendors,  and  dis- 
tributors, are  punishable  by  imprisonment  or  fine,  like  the  other 
offenders. 

Aet.  375. — He  who  shall  make  or  introduce  any  of  the  objects 
referred  to  in  the  second  part  of  Article  369,  whose  mechanical 
construction  may  be  identical  with  that  of  another  new  discovery 
or  introduction,  and  shall  put  them  forth  as  his  own  productions, 
during  the  patent-right  or  time  of  privilege  grantea  to  the  real 
author  or  introducer,  without  his  consent,  is  subject  to  the  pun- 
ishment named  in  the  last  article. 

The  vendors  and  distributors  also  will  be  punished  according 
to  the  tenns  of  the  said  article. 

Aet.  376. — ^The  conditions  of  the  last  article  are  not  applicable 
to  the  person  who  may  invent  or  introduce  an  improvement  on 
a  privileged  discovery,  and  who  may  make  and  put  forth  the  im- 
provement separately  from  the  said  discovery : — ^nor  to  the  person 
who  may  invent  or  introduce  or  put  forth  an  article  whose  me- 
chanical construction  is  different  from  the  privileged  object, 
though  it  may  effect  the  same  results. 

Art.  377. — The  inventor  or  introducer  of  any  patented  article 
who  may  make,  introduce,  or  promulgate  improvements  of  the 
nature  described  in  the  last  Article,  either  in  connexion  with  or 
separately  from  his  own  article,  without  the  consent  of  the  inven- 

*  The  offenders  are  subject  to  a  terra  of  imprisonment  Taiying  from  tlire« 
to  twelve  days :  the  fine  varies  from  1®000  reals  to  200000  reals. 
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tor  or  introducer  of  tke  said  improyement,  will  be  subject  to  the 
penalty  mentioned  in  Article  375. 

The  Tendon  and  distributors  also  will  be  punished  according 
to  the  terms  of  the  said  article. 

Art.  378. — Similarity  of  forms,  proportions,  and  external  or- 
naments, is  not  punishable,  but  may  Ornish  ground  for  an  action 
for  indemnity,  should  any  injury  be  susteined  by  it. 

Art*  379. — ^Any  person  who  may  compose  and  put  forth  a 
chemical  recipe,  containing  the  same  active  ingredients  which 
ure  employed  in  the  recipe  for  any  new  priTueged  discovery, 
during  the  existence  of  the  privilege ;  even  though  there  should 
be  added  to  the  composition  other  ingredients  of  an  inert  and 
useless  character,  will  be  liable  to  the  penalties  referred  to  in 
Article  377. 

Vendors  and  distributors  will  also  be  liable  to  the  penalty  set 
down  in  that  Article, 

Art.  380. — Nevertheless,  no  one  is  prohibited  from  producing, 
by  any  process  which  is  not  protected  by  patent,  or  by  any  other 
new  method,  those  chemical  preparations  for  which  a  patent  may 
exist  for  the  recipe. 

Art.  381. — ^The  terms  of  Article  370  have  no  reference  to 
those  drugs  in  relation  to  which  a  separate  law  is  established. 

Art.  382. — ^The  privileged  inventor,  who  may  be  guilty  of  any 
fraud  with  respect  to  the  identity  of  the  specimens  and  descrip^ 
tion,  or  recipes,  which  have  been  deposited  with  the  competent 
authorities,  for  the  future  promulgation  of  the  objects  and  recipes 
of  which  he  wiU  have  the  benefit  during  the  period  of  his  pnvi- 
lege,  will  incur  the  punishment  awarded  to  the  offenoe  called 
Jurto  (Uheivow,* 

Art.  383. — The  same  penalty  as  that  named  in  the  last  Article 
will  be  visited  on  any  person  who  may  add  any  new  part  to  the 
object,  after  having  deposited  the  model,  or  substitute  any  part 
for  another  of  a  d&erent  kind ; — or  on  any  person  who  may  in- 
troduce into  a  recipe  any  new  active  drug,  or  substitute  one  drug 
for  another  of  a  different  nature,  without  having  previously  made 
the  declarations  or  observed  the  other  forms  required  by  the  law. 

Art.  384. — ^The  privileged  inventor,  whose  new  invention  may 
prove  injurious  to  public  safety,  to  agriculture,  or  to  any  branch 
of  the  public  welfare,  will  be  punished  in  the  maximum  of  im* 
prisoumenty  fine,  and  confiscation  of  the  articles. 

If  it  be  proved  that  he  has  been  guilty  of  no  fraud  or  decep* 
tion,  then  the  punishment  will  be  merely  the  said  fine  and  con* 
fiscation. 

•  Temporary  public  labour  (Art.  S65).  The  minimum  duration  of  thij 
punithmeiit  is  three  years,  and  the  maximum  twelve. 

2  A 
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Art.  385. — All  infttiction  of  the  laws  and  regulations  made 
for  the  establishment  and  use  of  pri>ileged  inventions  will  be 
punished  by  the  minimum  term  of  imprisonment  and  fine,  either 
conjointly  or  separately ;  or  by  the  maximum  term  of  imprison- 
ment, and  a  fourth  part  of  the  fine,  either  conjointly  or  separately. 

In  either  case,  seizure  or  confiscation  of  goods  may  be  added 
to  the  above-mentioned  penalties. 


Jbctenttfic  ftlrfttlrtcatton* 


Vice-chancellor's  court. 

Before  Sir  J,  K.  Bruce.— Feb.  Ut,  1844. 

POW  V.  BETTEL^Y. 

Tills  case  was  a  motion  for  an  injunction  to  restrain  the  alleged 
infringement  of  a  patent  obtained  by  John  Robinson,  February 
28th,  1837,  for  the  apphcation  of  a  nipping  lever  to  a  plain 
rimmed  wheel  or  fiange,  for  the  purpose  of  communicating  mo- 
tion to  the  capstans  and  windlasses  of  ships,  and  of  which  patent 
the  plaintiff  was  the  assignee. 

Mr.  Rotch  and  Mr.  FreeUng  were  for  the  plaintiff,  and  Mr. 
Wigram  and  Mr.  FoUett  for  the  defendant. 

Mr.  Rotch  stated  that  the  subject  matter  of  the  plaintiff's  pa- 
tent was  the  application  of  the  lever  grip  for  the  purpose  of 
turning  the  capstans  or  windlasses  of  ships.  That  the  defen- 
dant, who  also  had  taken  out  a  patent  bearing  date  August  1 1th, 
1842,*  applied  a  wrench  to  the  same  purpose. 

For  the  defendant  it  was  contended,  that  the  wrench  which  he 
employed,  and  described  in  his  specification,  was  a  different  in- 
vention to  that  described  and  claimed  by  the  plaintiff,  and  that  he 
did  not  employ  the  lever  at  all.  Various  models  and  drawings  were 
exhibited  on  both  sides,  to  prove  the  respective  cases  ;  on  Uie  one 
hand  to  demonstrate  the  infringement,  and  on  the  other  to  point 
out  the  dissimilarity  of  the  two  inventions, 

Ilis  Honour  said,  that  he  considered  he  was,  for  the  pur- 
poses of  the  motion,  bound  to  hold  the  patent  of  the  plaintiff 
valid ;  and  offering  an  opinion  as  that  of  one  unskilled  in  the 
knowledge  of  mechanics,  yet  feeling  compelled  to  offer  some 
opinion  as  a  ground  for  his  order,  he  must  say,  upon  all  the  evi- 
dence before  him,  he  thought  there  had  been  an  inftingement  of 
the  plaintiffs  patent.  Considering,  however,  that  there  had  been 
more  delay  between  the  filing  of  the  bill  and  the  motion,  than 
there  could  be  between  the  motion  and  the  trial,  he  thought  he 

•  For  description  of  this  invention,  sec  p.  109  of  our  present  Volume. 
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ought  not  at  once  to  grant  the  injunction  ;  and  the  more  so,  aa 
it  was  not  suggested  that  the  defendant  was  not  entirely  res- 
ponsible and  solvent.  The  order  he  should  make  would  be,  that 
the  motion  stand  over,  and  that  the  defendant  undertake  to 
keep  an  account  in  the  ordinary  way,  and  that  the  plaintiff  be  at 
liberty  to  bring  such  action  within  a  week  as  he  shall  be  advised^ 
and  let  the  London  attomies  of  the  defendant  undertake  to 
receive  process  instanter ;  the  declaration  to  be  delivered  within  a 
week,  and  the  defendant  to  plead  issuably  within  a  fortnight 
from  the  delivery  of  the  declaration  ;  the  venue  to  be  either  in 
London,  Middlesex,  or  Liverpool,  and  no  application  to  change 
the  venue  to  be  made  till  after  the  next  Liverpool  assizes.  It 
was  further  ordered,  that  there  should  be  an  interim  inspection 
of  the  works  mutually,  and  each  party  to  have  liberty  to  apply. 


iLi0t  Of  mauttt0 

Ghranted  by  the  French  Government  from  the  let  of  July  to  the 
^Qth  of  September,  1841. 


PATENTS    FOE    FIFTEEN   YEARS. 

(Continued  from  Page  147,  Vol.  XXIV.) 

Perr^ve,  of  Paris,  for  improvements  in  the  manufacture  of  iron* 
Pigeard,  of  Paris,  for  improved  steam  boats. 
Poole,  of  London,  for  improved  locks  and  keys. 
Bouen,  of  Paris,  for  a  mechanical  lamp. 
Smith,  of  London,  for  improved  smoke-consuming  furnaces. 
Stokes  Sloper,  of  London,  for  a  steam-engine  on  the  condensing 
principle. 

PATENTS    FOR   TEN   YEARS. 

Brewer,  of  London,  represented  by  M.  Perpigna,  advocate,  2  ter, 

Bue  Choiseul,  for  improved  pulleys  and  wheels  to  be  used  in 

the  navy. 
Claudot,  of  Verdun,  represented  by  M.  Perpigna,  for  a  new  mode 

of  carbonising  wood. 
Fouschard  Brothers,  represented  by  M.  Perpigna,  for  a  new  mode 

of  granulating  syrups  of  potato. 
Preminville  &  Co.,  of  Lyons,  represented  by  M.  Perpigna,  for 

improvements  in  instruments  used  for  boring  Artesian  wells. 
Yorke,  of  London,  represented  by  M.  Perpigna,  for  an  improved 

breakwater. 
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jLBchaux^  of  Pftria^  for  an  improTed  oven  for  manafactaring 
panes  of  glass. 

Baillet,  of  Paiisy.  for  an  improved  machine  for  composing  type. 

Benoit,  of  Montpellier^  for  an  improYed  mode  of  training  silk- 
worms. 

Blaqui^re  and  Balp,  of  Lod^ve,  for  an  impro?ed  motive  power, 

Charpioty  of  Dijon,  for  a  new  fire  engine. 

Colin,  of  Paris,  for  a  machine  for  marking  the  stitchea  in  sad- 
dlers' work. 

Couturier,  of  Lyons,  for  an  inodorous  seat  for  water-closets . 

Crette,  of  Paris>  for  a  machine  for  making  artificial  flower-buds, 
on  wires. 

Elliott  Le  Blanc,  of  London,  for  improvements  in  railroads  and 
locomotive  engines. 

BaUot  and  Chomeau,  of  Paris,  for  mechanism  for  indicating  the 
level  of  the  water  in  steam  boilers. 

Pesfriches^  of  Lizieuz,  for  madiines  for  setting  up  the  comb»in. 
looms. 

Dupont  and  Jeanselme,.  of  Pari%  for  an  improved  easy  chair. 

Farge,  of  Paris,  for  an  improved  umbrella. 

Gaudin,  of  Granges,  for  miU  stones-  in  granite, 

Grosrenaud,  of  St.  Etienne,  for  an  improved  water  wheel. 

Hussenot,  of  Metz,  for  an  improved  mode  of  painting  houses. 

Hutin  de  la  Touche,  of  Pads,  for  improvements  in  tanning. 

Laborey,  of  Grey,  for  an  improved  turbine. 

L6gier,  of  Paris,,  for  improvements  in  the  manuftujture  of  wooUei> 
cloth. 

Legrand,  of  Paris,  for  an  improved  balsam  for  invigoratiiig  the 
hair. 

Mahieu,  of  Paris,  for  a  mechanical  printing  pressi 

Mathieu,  of  Paris^  for  an  improved  controller  for  registering  the- 
motions  of  any  instrument  actuated  by  percussion  or  by  pres- 
sure. 

Malo,  of  Paris,  for  improved  clocks. 

Malteau,  of  Elbeuf,  for  an  improved  fulling  machine. 

Passenger,  of  London,  for  an  improved  lamp. 

Perrin,  of  Brussels,  for  an  improved  mode  of  manufacturing  soap. 

Perrin,  of  Brussels,  for  a  mode  of  disinfecting  fish  oil. 

Poitevin,  of  Pari^,  for  a  hook  with  a  spring. 

Poole,  of  London,  for  plates  to  be  used  in  the  Daguenrotype- 
process^ 
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Poole,  of  London,  for  the  prepaiation  of  paper  applicable  to  phb^ 

tography. 
Raymond,  of  Paris,  for  an  improved  mode  of  grinding  wheat  into 

floor. 
Salmon,  of  Caen,  for  a  syphon  actuated  by  steam. 
Samuel  Brothers,  of  Paris,  for  a  rotatory  engine  to  be  worked  by 

steam  or  compressed  air. 
Stears,  of  Saumur,  for  a  mode  of  purifying  hydrogen  gas  for 

illumination. 
Theis  &  Co.,  of  Brussels,  for  an  improred  shower  bath. 
Count  de  Yilleneuve-Hayoae,  for  a  mode  of  manufcicturing  lime. 
Wild,  of  Zurich,  for  streaked  fire-arms. 
Zacharie,  of  Lyons,  for  an  improved  coach  spring. 
Zammaretti,  of  Paris,  for  an  improved  calefyer. 

PATENTS   FOE   FIVE   YEAES. 

Barault,  of  Chalons-sor-Saoney  represented  by  M.  Ferpigna,  for 

improvements  in  brewing. 
Bellanger  and  B<Hin^ent,  of  Lou6,  represented  by  M.  Perpigna, 

for  an  improved  loom. 
Blatter,  of  Lyons,  represented  by  M.  Perpigna,  for  a  mode  of 

manufacturing  tubes  in  polished  copper,  used  in  the  weaving 

of  silk,  &c. 
Bonjean,  of  Avignon,  represented  by  M.  Per{ngna,  for  a  locomo^ 

tive  to  be  worked  by  compressed  air. 
Boucher,  of  Paris,  represented  by  M.  Perpigna,  for  an  improved 

mode  of  protecting  wire  from  ozidatiou. 
Baase-Moutorie,  of  Lille»  for  an  improved  loom. 
Bauby,  of  Paris,  for  an  improved  gas-burner. 
Bergue,  of  Paris,  for  an  improved  mode  of  forging  iron^ 
Bihan,  of  Paris,  for  an  improved  tap. 
Blondel,  of  Paris,  for  improvemoits  in  pianos. 
Bonzel,  of  Haubourdin,  near  Lille,  for  improvements  in  the  heat- 
ing of  steam  generators. 
Bourgeois,  of  Nouvion,  for  an  improved  mill  for  grinding  tan, 
Bouys  and  Duvernoy>  for  improvements  in  lighting. 
Bovy  de  Pregny,  for  an  improved  copying  press. 
Breton,  of  Midrib,  for  a  diring  coat. 
Brie,  of  Paris,  for  a  machine  for  cutting  out  gloves. 
Brillats,  of  Mans,  for  a  madadne  for  pounding  hemp. 
Braguiere^  of  Nismes,  for  a  distilling  apparatus* 
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Cartau,  of  Pam,  for  an  improved  plush. 

Canyain,  of  Lille,  for  a  machine  for  making  sausages. 

Charbonnier,  of  Paris^  for  an  improved  syringe. 

Charri^re,  of  Paris,  for  a  scarifier  on  a  new  principle. 

Charruy,  of  Paris,  for  an  improved  gas  burner. 

Choquety  of  Paris,  for  improved  opera  glasses. 

Contamine,  of  Paris,  for  improved  fastenings  for  windows. 

Dambreville  and  Faucher,  of  Paris,  for  an  improved  embrocation. 

Daudville,  of  St.  Quentin,  for  an  improved  fkbric  or  tissue. 

Deacon,  of  London,  for  an  improved  glass  for  lamps. 

Belafosse^  of  Paris,  for  an  improved  mode  of  winding  yams. 

Denar,  of  Lyons,  for  a  stove  for  burning  wood. 

Devaux  and  Delbruk,  of  Paris,  for  improved  clogs.  ^ 

Domitiane,  of  Bazeilles,  for  improvements  in  carding  machines. 

Doussaint,  Lean,  and  Moiet,  for  improvements  in  windmills. 

Dubois,  of  Laval,  for  improvements  in  looms. 

Dunand^  of  Paris,  for  improvements  in  lamps. 

Dupont,  of  Bordeaux,  for  an  improved  pump. 

Dupr6,  of  Paris,  for  improvements  in  the  casting  of  metals. 

Durand  de  Menestrol,  of  Paris,  for  a  chemical  composition  for 

fixing  pencil  drawings. 
Druhain,  of  Paris,  for  an  improved  sharpener  for  whetting  knives. 
Ertz,  of  Paris,  for  improvements  in  lamps. 
Fabbri,  of  Paris,  for  a  process  for  curing  dampness  in  walls. 
Favre,  of  Paris,  for  a  process  for  washing  wool. 
Foulqui^,  of  Paris,  for  an  improved  machine  for  mincing  meat. 
Fourcroy,  of  Rouen,  for  improvements  in  steam  engines. 
Gauthier,  of  Corconne,  for  a  machine  for  aerial  navigation. 
Godin,  of  Rouen,  for  the  application  of  slate  for  making  billiard 

tables. 
Gk)mbert,  of  Paris,  for  improvements  in  winding  yam. 
Grun,  of  Gruebwiller,  for  an  improved  jenny  mule. 
Hely,  of  Paris,  for  a  dog  collar. 
Herard  and  Hermann,  of  Rheims,  for  a  machine  for  twisting  the 

wires  used  in  corking  champaign. 
Jacquin,  of  Mory,  for  improvements  in  clocks. 
Jouin,  of  Paris,  for  improved  pedestals  for  clocks.  See. 
Jesson,  of  Paris,  for  an  improved  clock. 
Reenan,  of  Caen,  for  a  mode  of  manufacturing  plat  net. 
Rriegielstein  and  Plantade,   of  Paris,  for  a  means  of  tuning 

pianos,  and  making  them  keep  in  tune. 
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Laurent,  of  Paris,  for  an  improved  pump. 

Le  Goub^,  of  Rouen,  for  an  improyed  sash  frame. 

Leonard,  of  Courcelles-Chaussy,  for  an  improved  straw-cutter. 

Leutheusser,  of  Metz,  for  an  improved  mode  of  suspending  car- 
riages. 

Madoul^  of  Paris,  for  an  improved  night  lamp. 

Mairet,  of  Paris,  for  shoes  without  seams. 

Masson,  of  Paris,  for  a  mode  of  emhossing  leather. 

Mayer,  of  Paris,  for  an  improved  cut  for  gloves. 

Meignen,  of  L'Orient,  for  improved  hinges. 

Migeon,  of  Rheims,  for  an  improved  winding  apparatus. 

Milhau  and  Mercier,  for  certain  improvements  in  typography. 

Morris,  of  Lille,  for  improved  hobhin  net. 

Newton,  of  London,  for  a  mode  of  preparing  wool  and  other 
animal  fibre. 

Ondinot-Lutel,  of  Paris,  for  the  application  of  horsehair  fabric  to 
the  making  of  wearing  apparel. 

Oudinot-Lutel,  of  Paris,  for  the  horsehair  fabric  called  Corset- 
noline. 

Pape,  of  Paris,  for  an  improved  mode  of  lighting  workshops. 

Petry,  of  Lons-le-Saulnier,  for  an  improved  stove. 

Petry  and  Raillard,  of  Chatillon,  for  a  reaping  apparatus. 

Pichon,  of  Poitiers,  for  an  imitation  of  engraving  in  relievo. 

Picot,  of  Chalons,  for  improvements  in  the  mode  used  for  ex- 
tracting oils. 

Poole,  of  London,  for  a  machine  for  combing  wool. 

Rankins,  of  Paris,  for  wood  pavement. 

Renault,  of  Paris,  for  a  machine  for  grooving  wood. 

Rivet,  of  Paris,  for  improvements  in  hats. 

Rouquet  and  Gaumet,  of  Bedarieux,  for  an  improved  comb  for 
carding  engines. 

Th6venon,  of  Clermont,  for  improved  fastenings  for  doors. 

Touzan,  of  Paris,  for  an  improved  crane. 

Travanet,  of  Paris,  for  a  machine  for  extracting  earth, 

Tripot,  of  Paris,  for  improvements  in  the  manufacture  of  paper. 

Wememunde,  of  Paris,  for  improved  blinds  for  windows. 

Westmacot,  of  Paris,  for  artificial  marble. 

Vila,  of  Paris,  for  a  new  opera-glass. 

Yillacrose,  of  Paris,  for  a  mode  of  manufacturing  animal  soap. 

Zaou^,  of  Marseilles,  for  a  mode  of  establishing  a  communication 
from  one  point  to  another  by  means  of  fire-arms. 
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LIST  OF  REGISTRATIONS  EFFECTED  UNDER  THE  ACT  FOR  PRO- 
TECTING NEW  AND  ORIGINAL  DESIGNS  FOR  ARTICLES  OF 
UTILITY. 

Feb.  27.  Joseph  Carter,  of  Gentleman's  Walk,  Norwich,  for  a 
design  for  a  glove. 

28.  Robert  Corden  and  Sidney  Smith,  of  Notdnghcm,  for  a 

design  for  a  domestic  gas  generator. 

29.  Samuel  Newman  Rodier,  of  Exeter,  for  Rodier's  water- 

repelling  rentilator. 
29.  Weleh  f  Margeteon,  of  134,  Cheapside,  London,  for 
an  improved  collar. 
Mar.    1 .  Joseph  Beaumont,  of  Commercial-road  Bast,  for  a  sugar 
vacuum-pan  feed  regulator. 
1 .  William  Mayhew,  of  Union-street,  Southwark,  for  May^ 
Lew's  design  for  an  improved  ventilating  hat. 

1.  John  Major  Duncombe,  of  Buckingham,  for  an  im- 

proved button. 

2.  John  Freareon,  of  Birmingham,  for  **  the  radial  button.'* 
5.  Waddingtwt,  Horton,  ^  Co,,  of  London  Wall,  in  the 

city  ol  London,  for  an  improved  parasol. 

7.  Charles  Bond,  of  62,  Cannon-street,  City,  for  an  im- 

proved winch-handle  for  fishing-reels. 

8.  Charles  Fox  Smith,   of   281,    Strand,   London,   and 

Hatcham,  Surrey,  for  "  the  Victoria  lamp  for  burning 
camphine,  alcohol,  and  other  combustible  fluids." 

9.  W.  H.  Childs,  of  Providence-row,  Finsbury-square,  for 

Childs'  improved  brush. 
9.  Joseph  ^  Thomas  Todd,  of  3,  Melbourne-place,  George 
the  FourtJi's  Bridge,  Edinburgh,  for  a  metallic  eyelet 
^  fastener. 
9.  George  Grainger,  of  Worcester,  for  a  design  for  a  draw- 
ing-room flower-pot,  in  porcelain  or  earthenware. 
12.  Aaron  Jtherton  fy  Co,,  of  Wolverhampton,  for  an  iron 
for  ironing. 

15.  Thomas  Leftmch,  of  Cumberland  Market,  for  an  im- 

proved carriage-wheel. 

16.  Topham  fy  Fawcett,  of  Derby,  for  a  glove. 

16.  Edmund  Gimson,  df  Garratt-lane,  Wandsworth,  for  Gim- 
Bon's  improved  washing  or  cleansing  apparatus. 
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Mar.  18.  WtlUam  Hancock,  Jun.,  of  Amwell-8treet»  in  the  county 
of  Middlesex,  for  **  the  triunite  military  and  domestic 
shoe  brash.'' 

19.  H.  A.  HMen,  of  96,  Suffolk-street,  Birmingham,  for  a 

design  for  a  lamp  for  the  roofs  of  railway  and  other 
carnages. 

20.  Holden,  Lowe,  ^  Lowe,  of  Birmingham,  for  a  design  for 

an  improved  caniage-step. 
20.  Cope  ^  CoUinson,  of  40,  Fleet-street,  Birmingham,  for 
an  improved  screw  for  music-stools. 

22.  /oAa  Warner  ^  Sons,  of  8,  Crescent,  Jewin-street,  City, 

for  a  design  for  combining  two  cocks  with  one  han- 
dle to  supply  boilers  and  ranges  with  water,  and  to 
draw  off  water  therefrom. 

23.  M.  Merryweather,  of  63,  Long  Acre,  London,  for  a 

cabinet  fire-engine. 


It0t  of  W»tUixixtt% 

OF   PARTS    OF   INVENTIONS  AND 

?littmliittntt0 

MADE  UNDER  LORD  BROUOHAM*S  ACT. 


Samuel  Stocker, — disclaimer  and  memorandum  of  alteration, 
dated  4th  March,  1837*  for  '^  improvements  on  pumps." 
Filed  5th  March,  1844. 


%t  jB^t  of  ipatentjB^ 

That  have  passed  the  Great  Seal  of  IRELAND,  from  the  I6th 
February,  to  the  16th  of  March,  1844,  inclasivo. 

To  Alfred  Tmcent  Newton,  of  the  Office  for  Patents,  66,  Chan- 
cery-lane, in  the  county  of  Middlesex,  mechanical  draftsman, 
for  improvements  in  the  manufacture  of  cyanogen  and  its 
compounds,  particularly  the  prussiates  of  potash  and  soda, — 
being  a  communication.— Sesded  27th  February. 

Margaret  Henrietta  Marshall,  of  Manchester,  in  the  county  of 
Lancaster,  for  a  certain  improved  plastic  composition,  appli- 
cable to  the  fine  arts,  and  to  useful  and  ornamental  purposes. 
— Sealed  8th  March. 
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Hamilton  Wood,  of  No.  5,  Henriettftrstreet,  CoTent-garden, 
WestmiBater,  ih  the  eovoity  of  Middlefiex,  Gent.,  for  an  improve- 
ment in  producing  uneven  surfaces  on  irood. — Sealed  8th 
March. 

William  "V^^Ison,  Jno.  Stndholme  Bvovni^,  J<^n  Cockerell,  and 
Sir  Geo.  Gerard  De  Hochepied  Larpent,  Bart.,  all  of  Belmont, 
in  the  Wandsworth-road,  parish  of  Lambeth,  county  of  Snirey, 
patent  cocoa-nut  candle  and  oil  manu£&cticrers,  and  cocoa-nut 
oil  merchants,  for  an  extension  of  an  invention  for  three  years, 
from  the  9th  September,  1844,  of  a  neir  preparation  or  manu- 
facture of  a  certain  material  produced  from  a  vegetable  sub- 
stance, and  the  application  thereof  to  the  purposes  of  affording 
light,  and  other  uses. — Seeled  14th  March. 

John  Kibble,  of  Glasgow,  Gent.,  for  improvements  in  apparatus 
fbr  propelHng  vessels,  and  in  transmitting  power  in  working 
machinery  when  endless  belts,  chains,  or  straps  are  or  may  be 
used. — Sealed  14th  March. 


Granted  for  SCOTLAND,  subsequent  to  February  i2nd,  1844. 


To  William  Rowan,  of  the  firm  of  John  Rowan  and  Sons,  of 
Doah  Foundry,  Antrim  county,  engineer,  for  certain  improve- 
ments in  axles. — Sealed  26th  February. 

Gottlieb  Boocius,  of  the  New-road,  Sbepherd's-buah,  London,  for 
certain  improved  arrangements  and  apparatus  for  the  produc- 
tion and  di£Pusion  of  light. — Sealed  5th  March. 

Thomas  Murray  GladatoiKe,  of  the  Swan  Garden  Iron  Works, 
Wolverhampton,  Staffordshire,  iron  master,  for  certain  im- 
provements in  machinery  for  cutttng  or  shearing  iron,  or  other 
metals. — ^Sealed  5th  March. 

George  Bennetts^  of  G^nes  Lake,  in  the  eetmty  of  Cornwall,  civil 
engmeer,  for  certahi  improvements  in  steam-engines  and 
boilers,  and  in  gjenerating  steam. — Sealed  8lh  March. 

Edward  Eyre,  of  Poole's  Hotel,  London,  fbr  certain  improvements 
in  railwayB,  and  in  the  mftchinery  or  apparatus  to  be  employed 
therem, — ^being  a  foreign  communication. — Sealed  1 1th  Maroh. 

Willkm  Eilwftfd^  Newton,  of  tihe  Office  for  Patents,  66,  Chan- 
cery-lane, London,  civil  engineer,  for  improvements  in  the 
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p^qiaiaticm  of  oaouidiaiio  or  Indiarxubber,  and  in  maaufiictur- 

ing  TaiionB  ^bries  of  which  caoutchouc  forms  a  oomponant 

party*--beiBg  a  forcagn  c<nmnunication. — Sealed  1 2th  March. 
Joseph  Crawhall,  of  Newcastle-upon-Tyne,  rope  maker,  for  im- 

proTeraents  in  machineiy  for  maaiifactaring  ropes  and  cordage. 

---Sealed  20th  March. 
Bidiard  Prosser,  of  Birmingham,  cinl  engineer,  and  Job  Cutler, 

of  Lady  Pool  Lane,  near  Birmingham,  for  improTements  in  the 

machinery  to  be  used  in  the  manufacturing  pipes  and  bars,  and 

in  the  application  of  such  pipes  and  bars  to  yahous  purposes. 

—Sealed  2lst  March. 
Isabella  Larbalcstier,  of  Noble-street,   Falcon-square,   London, 

furrier,  for  improyements  in  making  certain  sldns  resemble  the 

saUe  fur. — Sealed  22nd  March. 
Henry  Brown,  of  Selkirk,  manufacturer^  for  improvements  in 

carding  silk,  cotton,  and  other  fabrics. — Sealed  22nd  March. 
Moses  Poole,  of  Lincoln' s-inn,  for  improvements  in  steam-engines, 

steam-boilers,  and  furnaces  or  fire-places, — ^being  a  foreign 

communication. — Sealed  22nd  March. 


SEALED    IN    ENGLAND. 
1844. 


To  WiUiaai  (Hegg  Gk>vm*,  of  Chester-square,  Middlesex,  Qent., 
tot  a  method  of  casting  off  the  sash  lines  and  weights  itom  the 
window  sashes,  and  of  taking  out  the  window  sashes  from 
their  frames,  without  removing  the  beads.  Sealed  1st  March 
-^-^  months  for  inroknent. 

Joseph  Crawhall,  of  Newcastle-upoa*Tyne,  rope-manufacturer, 
for  improvemocits  in  machinery  for  manufacturing  ropes  and 
eordage.     Sealed  2nd  March — 6  months  for  inrohnent. 

John  Stetelly,  of  Belfast,  Professor  of  Natural  PhUoeophy,  for 
improvements  in  steam-engines.  Sealed  2nd  March — 6  months 
for  inrolment. 

Henry  Dunington,  of  Nottingfaasn,  manufacturer,  for  improve- 
ments in  the  manufacture  of  fjEtbrics  produced  in  warp  and 
koe  machinery.     Sealed  4th  March — 6  months  for  inrohnent. 

Peter  Wttd,  of  West  Bromwich,  Stafford,  practical  diemist,  for 
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an  improYement  in  combining  matters  for  washing  and  deans- 
ing.     Sealed  4th  March — 6  months  for  inrobnent. 

Samuel  Atkinson,  of  Manchester-street,  Ora/s-inn-road,  Mid- 
dlesex, turner,  for  improvements  in  the  construction  of  irheels 
for  carnages.     Sealed  4th  March — 6  months  for  inrolment. 

Bernard  Peard  Walker,  of  North-street,  Wolverhampton,  derk, 
for  improvements  in  machinery  for  making  nails.  Sealed  6th 
March — 6  months  for  inrolment. 

Thomas  Forster,  of  Streatham,  Surrey,  mflnufkctnrer,  for  im- 
provements in  preparing  compositions  of  India-rubber  and 
other  artides,  for  forming  artides  therefrom,  and  for  the 
coating  of  surfiRces  of  leather,  and  woven  and  olJier  ilsbrica. 
Sealed  6th  March — 6  months  for  inrolment. 

William  Henry  Barlow,  of  Leicester,  civil  engineer,  for  improve- 
ments in  the  construction  of  keys,  -wedges,  or  fastenmgs  for 
engineering  purposes.  Sealed  6Ui  March — 6  months  for  in- 
rolment. 

William  Fairbaim,  of  Manchester,  engineer,  for  certain  improve- 
ments in  machinery  used  for  propelling  vessels  by  steam 
power.     Sealed  7th  March — 6  months  for  inrolment. 

Charles  Townend,  of  Manchester,  fostian  manufacturer,  for  an 
improved  process  or  manufacture  whereby  cotton  fabrics  are 
aided,  and  made  repellent  to  water  and  mildew,  and  any  un- 
pleasant smell  is  prevented  in  such  fabrics.  Sealed  7th  March 
— 2  months  for  inrolment. 

Alexander  Angus  Croll,  of  Brick-lane,  Middlesex,  superintendant 
of  the  gas  works,  and  William  Richards,  of  the  same  place, 
mechanical  inspector,  for  improvements  in  the  maniifaeture  of 
gas  for  the  purpose  of  illumination,  and  in  apparatus  used 
when  transmitting  and  measuring  gas.  Sealed  7th  March — 
6  months  for  inrolment. 

Wilton  George  Turner,  of  Gateshead,  Durham,  Doctor  in  Philo- 
sophy, for  the  manufacturing  of  salts  of  ammonia,  and  com- 
pounds of  cyanogen,  from  a  substance  never  before  applied  to 
that  purpose.     Sealed  1 1th  March — 6  months  for  inrolment. 

Charles  Harrison,  manager  of  the  Coed  Talon  and  Leeswood 
iron-works,  Flintshire,  for  certain  improvements  in  the  manu- 
facture of  cast-iron  pipes,  and  other  iron  oastinga.  Sealed 
14th  March — 6  months  for  inrolment. 

Charles  Roberts,  of  High  Holbom,  Middlesex,  boot-maker,  for 
improvements  in  the  manufacture  of  boot  and  shoe  trees,  lasts, 
and  stretchers.     Sealed  14th  March — 6  months  for  inrolment. 
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yfMam  Godfrey  Kneller^  of  Wimbledon,  Soireyy  chemist,  for 
improTemenU  in  the  preparation  of  zinc,  and  in  combinations 
of  anc  with  other  metallic  bodies.  Sealed  14th  March — 6 
months  for  inrolment. 

Henry  Pershonse  Parkes,  of  Dudley,  Worcester,  mannfiictorer  of 
diain  cables,  for  improvements  in  the  manufacture  of  fiat  pit- 
chains.     Sealed  14  th  March— 6  months  for  inrolment. 

Samuel  Cunliff  Lister,  and  James  Ambler^,  of  Bradford,  Yorkshire, 
manufacturers,  for  improyements  in  machinery  for  applying 
fringes  to  shawls  and  other  articles.  Sealed  14th  March — 6 
months  for  inrolment. 

Frederick  Stephenson,  of  High-street,  Birming^iam,  comb  manu- 
fiicturer,  for  improvements  in  book-binding,  and  apparatus  for 
cutting  books,  or  other  folded  paper,  part  of  whidi  improve- 
ments is  applicable  to  pen-holders.  Sealed  14th  March — 6 
months  for  inrolment. 

John  Browne,  of  New  Bond-Street,  Middlesex,  Esq.,  for  improve- 
ments in  urinary  utensils.  Sealed  14th  March — 6  montiis  for 
inrolment. 

William  Bown,  of  Leicester,  glove  and  mit  manufacturer,  for 
improvements  in  weaving  elastic  fabrics.  Sealed  Nth  March 
— 6  months  for  inrolment. 

John  Tatham,  of  Rochdale,  machine-maker,  and  David  Cheetham^ 
of  the  same  place,  cotton-spinner,  for  certain  improvements  in 
machinery  or  apparatus  to  be  employed  in  the  preparation  and 
spinning  of  cotton,  wool,  and  other  fibrous  substances.  Sealed 
14th  March — 6  months  for  inrolment. 

Moses  Poole,  of  Lincoln Vinn,  Middlesex,  Gent.,  for  improve- 
ments in  steam-engines,  steam-boilers,  and  furnaces  or  fire- 
places,— ^being  a  communication.  Sealed  14th  March — 6 
months  for  inrolment. 

Emanuel  Wharton,  of  Birmingham,  engineer,  for  certain  improve- 
ments in  steam-engines,  which  are  in  whole,  or  in  part,  appli- 
cable to  other  motive  engines,  and  to  machines  for  raising 
or  impelling  fluids.     Sealed  14th  March — 6  months  for  inrol- 


ThMnas  Seymour,  of  Biding-house-lane,  Great  Portiand-street, 
Middlesex,  gun-maker,  and  John  Seymour,  of  Wellington- 
place,  Gray's-inn-lane,  lock-filer,  for  an  improved  safety  bolt 
and  tumbler  for  the  locks  of  certain  kinds  of  fire-arms. 
Sealed  14th  March — 6  months  for  inrolment. 
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William  Henry  Burke,  of  Tottenham,  Middleaex*  manufacturer, 
for  certain  improyed  machinery  for  cutting  India-rubber,  and 
other  elastic  substances^  into  balls  and  other  solid  figures. 
Sealed  19th  March — 6  months  for  inrolment. 

William  Saunders,  of  Bush-lane,  London,  chemist,  for  an  improved 
apparatus  for  modifying  temperature  in  the  condensation  of 
vapours,  and  in  the  cooling  or  heating  of  liquids  and  fluids. 
Sealed  1 9th  March — 6  months  for  inrolment. 

Hugh  Inglis,  of  Kilmarnock,  Scotland,  mechanic,  for  improve- 
ments upon  locomotive  steam-engines,  whereby  a  saving  of 
fuel  will  be  effected,  which  improvements  are  applicable  to 
steam-vessels  and  other  purposes ;  and  to  the  increasing  the 
adhesion  of  the  wheels  of  railway-engines,  carriages,  and 
tenders  upon  the  lines  of  rail,  when  the  same  are  in  a  moist 
state.     Sealed  19th  March — 6  months  for  inrolment. 

William  Bates,  of  Leicester,  fuller  and  dresser,  for  improvements 
in  the  dressing  and  getting  up  of  hosiery  goods,  manufactured 
from  lamb*s-wool,  and  other  yams,  and  in  machinery  for 
raising  the  nap  on  the  same ;  and  in  the  construction  of  legs 
and  other  forms  or  shapes  for  stockings,  and  other  articles  of 
hosiery.     Sealed  19th  March — 6  months  for  inrolment. 

Jules  Thiebeauld  de  la  Crou6e,  of  Pinner' s-court,  London,  mer- 
chant, for  an  improved  apparatus  for,  or  method  of,  purifying, 
clarifying,  and  refining  vegetable  extracts, — ^being  a  commu- 
nication.    Sealed  19th  March — 6  months  for  inrolment. 

Andr^  Drouet  de  Charlieu,  of  Sabloni^re  Hotel,  Leicester-square, 
Gent.,  for  improvements  in  rails  for  railways,  and  in  wheels 
for  locomotive  carriages, — ^being  a  communication.  Sealed  2(Hh 
March — 6  months  for  inrolment. 

William  Isaac  Cookson,  of  Newcastle-upon-Tyne,  Esq.,  for  im- 
provements in  apparatus  for  burning  sulphur  in  the  manu&c- 
ture  of  sulphuric  acid.  Sealed  20th  March — 6  months  for 
inrolment. 

John  Holland  Butterworth,of  Rochdale,  Lancaster,  cotton-spinner, 
for  a  certain  apparatus  applicable  to  preparation  machines 
used  in  the  spinning  of  cotton,  and  other  fibrous  materials. 
Sealed  20th  March — 6  months  for  inrolment. 

Moses  Poole,  of  Lincoln' s-inn,  Middlesex,  Gent.,  for  improve- 
ments in  dyeing, — ^being  a  communication.  Sealed  2 1  st  March 
— 6  months  for  inrolment. 

John  Butt,  of  Maldon,  Essex,  draper,  for  certain  improvements 
in  candlesticks.     Sealed  22nd  March — 6  months  for  inrolment. 
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John  Haroourt  Quincey,  of  Old-street,  City-road,  Gent.,  and 
John  Johnston,  of  Cursitor-street,  lamp-maker,  for  improve- 
ments in  the  manufacture  of  lamps,  and  shades  for  lamps,  and 
other  lights, — ^being  partly  a  communication.  Sealed  25th 
March — 6  months  for  inrolment. 

William  Pollard,  of  Newcastle-upon-Tyne,  Gent.,  for  certain  im- 
provements in  the  manufacture  of  ammonia  and  its  com- 
pounds.    Sealed  28th  March — 6  months  for  inrolment. 

James  Haidy,  of  Birmingham,  Gent.,  for  certain  improvements 
in  the  process  of  welding  tubes,  pipes,  or  hollow  rods  of 
malleable  iron  by  machinery.  Sealed  28th  March — 6  months 
for  inrc^ent. 

Alfred  Bichard  Johnson,  of  Regent-street,  Bond-street,  hatter, 
for  certain  improvements  in  hats.  Sealed  28th  March — 
6  months  for  inrolment. 

Joseph  Mandsiay,  of  Lambeth,  engineer,  for  certain  improvements 
in  steam  engines.  Sealed  28th  March — 6  months  for  inrol- 
ment. 

Joseph  Cooper,  of  Hoxton,  Middlesex,  Gent.,  for  certain  im- 
provements in  the  purification  and  clarification  of  sugar,  which 
improvements  are  also  applicable  to  the  purifying  and  clarify- 
ing of  other  articles  of  commerce.  Sealed  28th  March — 
6  months  for  inri^ent. 

Robert  Davison,  of  Brick-lane,  civil  engineer,  and  William  Sy- 
mington, of  East  Smithfield,  civil  ei^neer,  for  a  method  or 
methods  of  drying,  seasoning,  and  hardening  wood  and  other 
articles,  parts  of  which  are  applicable  to  the  desiccation  of 
vegetaUe  substances  generally.  Sealed  28th  March — 6  months 
for  inrolment. 

Robert  Mollett,  of  Shacklewell,  Middlesex,  Gent.,  and  Jesse 
Bridgraan,  of  Hackney,  Gent.,  for  certain  improvements  in 
separating  the  fatty  and  oily  from  the  membranous  portions  of 
animal  and  vegetable  substances.  Seeled  28th  March — 6 
months  for  inrolment. 

Charles  WiUiam  Spieer,  of  Portman-square,  Middlesex,  Esq.,  for 
an  inventioii  called  the  Nautilus  or  portable  life  preserver,  and 
swimming  belt, — ^being  a  communication.  Sealed  28th  March 
— ^6  months  for  inrolment. 
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CELESTIAL  PHENOMENA  fob  April,  1844. 


D.   B. 
1 


8 

6 

23 

5 

7 

2 

14 

8 

9  10 

10 

17 

12  12 
14    8 

14 


Clock  before  the  sun,  3m.  53b. 
])  rises  4h.  41m.  A. 
D  passes  mer.  lOh.  47m.  A. 
D  sets  4h.  ISm.  M. 
Occul.  e  Leonis,  im.  6h.  4lm. 

em.  7h.  35m. 
Occul  q  Virginis,  im.  lOh.  55m. 
em.  Ilk.  58m. 
58  Ecliptic  oppo.  or  Q  full  moon 
D  in  Perigee 

Clock  before  the  sun,  2m.  418. 
D  rises  lOh.  20m.  A. 
J>  passes  mer.  Ih.  34m.  M. 
]>  sets  6h.  3m.  M. 
0   $  in  Perihelion 
45   9  in  sup.  coig.  with  the  Q 
OccuL  31  Sagittarii,  im.  15h. 
18m.  em.  16h.  13m. 
9   D  in  D  or  last  quarter 
Clock  before  the  sun,  Im.  158. 
D  rises  2h.  4m.  M. 
D  passes  mer.  6h.  30m.  M. 
D  sets  llh.  4m.  M. 
17  i;^  in  coi^.  with  the  ])  difi!  of  dec. 

4.  32.  S. 
80  \i  in  the  ascending  node 
84  i^in  coi\).  with  the  ])  di£  of  dec. 
6.  37.  8. 
Mercury  R.  A.  Ih.  58m.  dec. 
12.  20.  N. 

-  Venus  R.  A.  4h.  21m.  dec.  23. 

54.  N. 

-  Mars  R.  A.  3h.  44m.  dec.  20. 

SO.  N. 

-  Vesta  K.  A.  19h.  59m.  dec.  18. 

50.  S. 

-  Juno  R,  A.  2h.  16m.  dea  6. 

43.  N. 

-  Pallas  R.  A.  16h.  18m.  dec.  19. 

59  N. 

-  Ceres  R.  A.  16h.  22m.  dec  14. 

4.8. 

-  Jupiter  R.  A.  23h.  27m.  dec.  4. 

36.8. 

-  Saturn  R.  A.  20h.  85m.  dec.  19. 

1.8. 


15 


9    8 


17 

1  58 
4  32 
6  59 

18 

7  49 

19 
20 

6 
12  55 

20 


16    2 
3  52 

21     5    4 


25 


8  17 
26  16  15 
27 

27  10  7 
29  7  51 

Georg.  R.  A.  Oh.  14m.  dec  0. 

45.  N. 
Mercury  passes  mer.  Oh.  27m. 
Venus  passes  mer.  2^  50m. 
Mars  passes  mar.  2h.  3|m. 
Jupiter  passes  mer.  21h.  53m. 
Saturn  passes  mer.  19h.  Ina. 
Georg.  passes  mer.  22h.  89m. 
Clock  after  the  sun,  Om.  Ss. 
D  rises  8h.  53m.  M. 
D  passes  mer.  lOh.  19m.  M. 
D  sets  4h.  59m.;A. 
^  in  conj.  with  die  ]>  diC  of  dec 

5.  58.  S. 
tf  in  Perihelion 
Ecliptic  coi^.  or  0  new  moon 
\i  in  conj.  with  Juno,  di£  of 

dec  7. 57.  N. 
$  in  conj.  with  the  ]>  di£  of  dec 

1.  52. 8. 

D  in  Apogee 

Vesta  in  D  with  the  0 

Occul  Mars,  im.  Sh.  59n.  em. 

5.  14m. 
Clock  after  the  sun,  Im.  lis. 
D  rises  5h.  54m.  M. 
]>  passes  mer.  Sh.  4m.  A. 
DsetslOb.  20m.  A. 
%*B  first  sat  will  im. 
$  in  coig.  with  the  ])  di£  of  dec. 

0.  20.  S. 
$  inco^j.withthelldiCofdec 

2.  45.  N. 

OccuL  29  Cmatk  im*  Hh.  29m. 

em.  llh.  59m. 
Clock  after  the  sun,  2ni.  10s. 
2>  rises  lOh.  30m.  M. 
J>  passes  mer.  6h.  8m.  A. 
D  sets  Ih.  7m.  M. 
]>  in  a  or  first  quarter 
I?  in  a  with  the  Q 
Occul  q  Vifginis,  im.  71l  29m. 
em.  8h.  5m. 

$!  greatest  Hel.  Lat  N. 
$  greatest  Uel.  Lat  N. 


J.  LEWTHWAITE,  Rotherhithc 
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RECENT  PATENTS. 

To  John  Duncan,  of  Great  George-street ,  in  the  city  of 
Westminster^  Gent.,  for  an  invention  of  improvements  in 
macHnery  for  excavating  soil, — being  a  communication, — 
[Sealed  7tli  Marcli,  1842.] 

This  invention  is  divided  into  two  pftrts,  consisting,  Firstly, — 
in  a  novel  construction  of  machinery  for  excavating  and  re- 
moving earthy  matters,  for  the  formation  of  railways,  canals, 
docks,  harbours,  and  other  similar  works,  which  require  the 
removal  of  large  quantities  of  earth ;  and  Secondly, — ^in  cer- 
tain variations  in,  and  additions  to,  the  machinery,  for  the 
purpose  of  rendering  it  applicable  for  dredging  or  deepening 
rivers,  harbours,  and  other  under-water  operations. 

Pig.  1,  Plate  X.,  represents  in  geometrical  elevation  one  side 
of  the  excavator  or  machine,  to  be  used  on  land ;  Fig.  2/ repre- 
sents the  opposite  side  of  the  machine,  (in  this  last-mentioned 
figure  some  of  the  parts  are  shewn  in  different  positions  to 
those  of  the  preceding  figure) ;  and  fig.  3,  is  a  plan  view  of 
the  machine,  some  of  the  upper  parts  being  removed,  and 
their  positions  shewn  by  dotted  lines,  to  avoid  confusion. 

The  machine  is  principally  composed  of  the  following 
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parte : — Firat^  a  strong  horiflontal  framing  a,  mounted  upon 
wheels  b,  by  means  of  wbicli  the  machine  may  be  moved  along 
a  temporary  nalway,  (previously  laid  down  for  that  purpose^) 
as  it  excavates  and  removes  the  earth  before  it.  Secondly,  a 
strong  crane  c,  d,  e,  placed  at  one  end  of  the  framing,  and 
which  may  be  turned  round  on  a  centre,  either  to  the  right 
or  left,  and  beyond  a  right  angle,  for  purposes  hereafter  ei^-r 
plained.  Thirdly,  ji  scraper,  scoop,  shovel,  oxcayator,  or  dig* 
ging  tooiy^  ffj  hy  for  loosening  and  collecting  the  earth;  this 
instrument  is  suspended  by  chains  or  ropes,  at  the  outer  end  of 
the  crane.  Fourthly,  a  steam-engine,  or  other  prime  mover, 
placed  at  the  hind  end  of  the  frume  a,  to  give  motion  to  the 
different  parts  of  the  machine.  And  Fifthly,  an  arrangement 
of  wheel-work,  for  comiiiunicating  the  power  of  the  engine 
to  the  various  moving  parte. 

The  frame-woik  or  base  of  the  machine  is  rectangular,  and 
supported  upon  running-wheels  b.  At  one  end  of  the  frum- 
ing  the  crane-post  c,  rises  perpendicularly;  and  at  the  upper 
end  of  this  post  is  mounted  the  crane-jib  d\  the  outer  end  of 
which  is  supported  and  strengthened  by  diagonal  arms  a,  e. 
The  scraper  or  shovel  is  made  of  stout  boiler-iron,  having 
four  or  more  projecting  steel  pointe  g,  in  front,  for  loosening 
the  earth ;  and  at  the  base  or  root  of  these  pointe  a  finely 
tempered  steel  edge  is  fized.  The  scraper  or  shavdi  is  sus- 
pended from  the  crane-jib  d,  by  chain-tackle  y,y,  whidi  passes 
up  over  a  pulley  A:,  at  the  front  end  of  the  jib,  and  over  another 
puUey  /,  at  the  opposite  end;  from  thence  it  descends  through 
the  crane-post  c,  and  under  the  pulley  m,  to  the  main  drum  or 
indndlass  n,  around  which  it  is  wound  when  the  shovel  or  senqper 
1)1  being  raised.  .  Botery  motion  is  communicated  to  the 
main  drum  »,  through  the  intervention  of  wheel-work,  gear- 
ing into  the  large  spur-wheel  o,  on  the  axle  of  the  main 
drum ;  this  wheel-work  is  actuated  by  a  steam-engine,  which, 
in  order  to  prevent  confusicm,  is  not  shewn  in  the  drawings, 
but  should  be  situate  on  the  framing  a,  between  the  main 
drum  and  the  boiler.  On  the  shaft  of  the  main  drum  is 
mounted  a  friction-pulley  i,  furnished  with  a  friction-band 
or  brake  2,  (see  fig.  3,)  connected  to  the  tumbling-shaft  3. 
The  shaft  of  the  main  drum  n,  is  made  hollow,  nearly  through- 
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out  ita  whole  lengthy  and  is  furnished  with  a  ratchet-wheel  4, 
provided  with  palls  or  clicks  5,  for  the  purpose  of  preventing 
the  main  dram  from  unwinding  when  the  scraper  has  attained 
its  proper  altitude. 

There  is  also  on  the  main  drum-shaft^  and  close  against 
the  ratchet-wheel  4,  a  coupling-clutch  6^  which  slides  on  the 
main  shafts  and  is  connected  with  the  ratchet-wheel  4,  by  two 
pins,  firmly  fixed  to  the  ratchet-wheel,  and  passing  through 
holes  in  the  clutch ;  the  ratdiet-wheel  has  two  slots  in  it,  and 
through  the  slots  two  stout  catches,  attached  to  the  clutch, 
project.  The  large  spur-wheel  o,  on  the  drum-shaft,  re- 
volves loosdy  upon  it,  when  the  scraper  is  not  being  raised; 
on  the  inner  side  of  this  wheel  o,  is  fietened  a  ratchet-wheel ; 
the  teeth  of  which  are  formed  on  its  face,  so  that  by  sliding 
the  clutch  6,  dose  to  the  ratchet-wheel  4,  the  catches  (^  the 
dutch  slide  through  the  slots  in  the  ratchet-wheel  4,  until 
they  gear  into  the  teeth  on  the  &ce  of  the  ratchet  on  the 
spur-wheel  o,  whereby  the  driving-power  of  the  steam-engine 
is  communicated  to  the  main  drum. 

The  clutch  6,  is  affixed  to  a  sliding-rod,  which  passes 
through  the  hollow  shaft  of  the  main  drum,  and  is  connected, 
at  its  right-hand  end,  by  a  swivel-joint  7,  (see  plan  view,  fig« 
8,  and  side  view,  fig.  1,)  to  an  arm  or  lever,  on  the  upright 
tumbling-shaft  8.  Lower  down  on  this  shaft  another  arm  is 
placed,  to  which  is  connected  a  rod  9,  leading  backwards  to  a 
hand-lever'  lo,  at  the  hinder  part  of  the  machine,  and  is  used 
for  throwing  the  clutch  6,  into  gear  with  the  ratchet  on  the 
spur-wheel  o,  and  thereby  causing  the  drum  to  rotate. 

After  the  scraper  or  shovel  has  deposited  its  load,  it  must 
be  brought  down  again  for  a  second  opei*ati(m ;  and  to  effect 
this,  the  palls  or  catches  5,  must  be  raised  from  the  teeth  of 
the  ratchet-wheel  4,  in  order  to  allow  the  main  drum  n,  to 
turn  back  and  uneoil  the  chain  j,y.  This  is  effected  by 
means  of  the  horizontal  tumUing-shaft  s;  at  one  end  ot 
which  is  fixed  the  lever-arm  or  rod  ii,  furnished  with  pins 
for  raismg  the  clicks  s,  and  at  the  other  end  an  arm  12,  pro-^ 
jects  downwards,  as  seen  in  fig.  1,  and  is  connected  to  one 
end  of  a  long  rod  13,  which  leads  to  a  foot-lever  14,  at  the 
back  part  of  the  machine.     The  rod  13,  may  also  be  worked 
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by  the  short  rod  15,  connected  to  it  at  one  end,  and  having, 
at  its  other  end,  a  pinion  16,  that  turns  on  a  stud  on  the  in- 
side of  the  framing.  On  the  inside  of  this  pinion  are  placed 
two  pins,  that  operate  as  cranks,  and  a  catch  is  made  on  the 
back  end  of  the  rod  15,  which  takes  hold  of  one  of  the  pins 
on  the  pinion  16.  Motion  is  given  to  the  pinion  by  means 
of  a  toothed  segment  17,  which  is  fastened  on  to  the  axle  of 
the  hand-lever  10;  so  that  when  this  lever  is  moved  forward, 
to  throw  the  main  drum  n,  into  gear,  the  segment  17,  turns 
the  pinion  16,  partly  round,  thereby  moving  the  rod  13,  and 
the  tumbling-shaft  3,  and  raising  the  palls  or  catches  5,  by 
means  of  the  small  lever-arm  11,  at  the  opposite  end  of  the 
tumbling-shaft;  3.  At  the  same  time  the  band  or  brake  2,  is 
caused,  by  the  revolution  of  the  tumbUng-shaft,  to  bind  more 
firmly  on  the  friction-pulley  1,  and  thereby  prevent  the  chain 
on  the  main  drum  from  uncoiling  too  rapidly,  and  letting  the 
soraper  suddenly  fall. 

The  movements  of  the  scraper  or  shovel^  are  produced 
and  regulated  by  the  wheel-work  or  mechanism  attached  to, 
or  mounted  on,  the  diagonal  arms  e,  e ;  and  this  mechanism 
is  actuated  in  the  following  manner : — ^The  periphery  of  the 
pulley  /,  at  the  top  of  the  crane-post,  is  indented,  or  has  in- 
terstices formed  in  its  groove ;  which  interstices  correspond 
with  the  links  of  the  chain  y,  7',  so  that  as  the  chain  is  moved 
one  way  or  the  other,  the  pulley  /,  is  made  to  revolve.  On 
the  same  shaft  as  the  pulley  /,  a  bevil  pinion  p,  is  moimted, 
gearing  into  another  pinion  g,  on  the  upper  end  of  the  diago- 
nal shaft  r ;  at  the  lower  end  of  which  shaft  is  a  similar  bevil 
pinion  8,  gearing  into  a  corresponding  one,  mounted  loosely 
on  the  end  of  the  shaft  t.  On  the  back  of  this  pinion  a 
flange  u,  about  one  inch  thick,  is  cast,  with  a  groove  in  its 
periphery,  which  receives  a  friction-brake  v,  that  may  be 
tightened  or  loosened  at  pleasure.  The  bevil  pinion  and  its 
pulley  u,  may  therefore  revolve  without  causing  the  shaft  t, 
to  rotate.  Immediately  behind  the  pulley  u,  a  revolving  arm 
w,  is  fixed  to  the  shaft  /,  and  one  end  of  the  friction-break 
or  band  v,  is  connected  to  one  end  of  this  arm  w,  by  a  small 
crank-lever.  The  shaft  /,  is  hollow,  with  a  slot  throughout 
the  greater  part  of  its  length,  containing  a  sliding-rod  ^ ; 
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the  inner  end  of  this  sliding-rod  is  attached  to  a  small  rack^ 
which  slides  freely  on  the  shaft  t,  and  gears  into  a  small 
pinion^  mounted  in  bearings  on  the  revolving  arm  w,  before 
mentioned. 

A  lever  y,  is  attached  to  the  left-hand  end  of  the  sUding- 
rod  4?;  this  lever  vibrates  on  a  centre,  and  is  connected,  at 
its  opposite  end,  to  a  hand-lever  r,  by  which  the  mechanism  is 
worked.  Near  the  left-hand  end  of  the  hollow  shaft  /,  and 
firmly  affixed  thereto,  is  the  friction-pulley  18,  which  is  pro- 
vided with  a  band,  similar  to  v,  on  the  pulley  u,  above  men- 
tioned. The  friction-band  of  the  pulley  18,  is  connected  to 
one  end  of  the  horizontal  shaft  19 ;  and  the  other  end  of  this 
shaft  is  ftumished  with  a  hand-lever  20,  by  means  of  which 
the  friction-band  is  tightened  on  the  pulley  is.  On  the  ex- 
treme end  of  the  shaft  /,  is  mounted  the  pinion  21,  which 
gears  into  a  spur-wheel  22,  on  the  shaft  of  the  drum  2$;  the 
periphery  of  this  drum  is  formed  with  a  right  and  left-handed 
helical  groove,  for  the  purpose  of  receiving  the  chains  24, 
which  pass  once  round  it,  and  are  connected,  at  both  ends, 
to  the  moveable  arms  25,  that  carry,  at  their  forked  end,  the 
shovel  or  scraper/.  The  moveable  arms  of  the  scraper  roll 
backwards  or  forwards  on  the  drum,  according  to  the  motion 
that  is  commxmicated  to  the  drum  and  chain,  by  means  of 
the  mechanism  that  actuates  the  large  spur-wheel  22,  and 
which  is  regulated  by  the  attendant,  by  means  of  the  hand- 
levers  Zf  and  20.  The  attendant,  that  works  these  levers, 
stands  on  a  platform  26,  in  front  of  the  crane-post ;  and  as 
the  scraper  is  raised  by  the  chain,  this  latter  actuates  the 
pulley  /,  and  through  it  motion  is  communicated  to  the 
pinions  p,  q,  3,  and  the  pinion  on  the  end  of  the  shaft  / ) 
therefore,  when  the  attendant,  by  means  of  the  hand-lever  z, 
causes  the  friction-band  v,  to  bear  tightly  on  the  pulley  ti,  in 
the  manner  above  described,  the  points  ff,  of  the  scraper  are 
forced  or  pressed  forward  into  the  bank,  by  means  of  the 
mechanism  on  the  diagonal  arms  e,  e. 

If  it  is  required  to  hold  the  scraper  or  shovel  out  in  any 
particular  position,  the  friction-band  on  the  pulley  18,  is 
drawn  tight,  by  means  of  the  hand-lever  20,  and  then  the 
band  v,  on  the  pulley  w,  may  be  relaxed.    If,  on  the  other 
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Iwnd^  it  should  be  necessary  to  allow  the  scnqper  to  run  baek 
suddenly  from  the  bank^  in  order  to  avoid  a  lyiiiig  stone,  or 
large  mass  of  earth,  all  that  is  required  is  to  suddenly  relax 
both  friction-bands  on  the  pulleys  u,  and  18^  and  the  scraper 
will  immediately  fly  back  by  its  own  gravity. 

Now>  suppose  that  the  «craper  or  shovel  having  entered 
the  bank  at  the  lowest  point,  has  been  raised  to  the  highest, 
and  has  thereby  beoome  filled  with  earth,  which  is  to  be 
emptied  into  a  car  or  wa^on,  or  otherwise  deposited  by  the 
aide  of  the  machine, — in  order  to  do  thia,  ibit  shovel  or  scraper 
most  be  moved  round  bdrizcmtaUy,  until  it  arrives  in  a  po- 
sition immediately  above  the  plaoe  of  deposit.  This  is  effected 
by  the  fdlowing  arrangement  of  parts : — ^The  crane-post  c, 
is  flrmly  fixed  to  the  solid  frame-work  a,  and  forms  the  cen- 
tre of  motion,  round  which  the  parts,  hereafter  mentioned, 
move.  At  the  top  of  the  crane-post  is  mounted  the  large 
pulley  27,  which,  from  its  shape,  as  shewn  by  dots  in  fig.  3, 
is  called  ^^  the  horse-ahoe  pulley  .^^  It  is  supported  mainly 
by  the  crane^jib,  to  which  it  is  fastened  by  strong  iron 
and  other  bearings,  as  at  28.  The  lower  end  of  the  di- 
agonal arms  e,  e,  abut  against  a  loose  collar  29,  at  the  base 
of  the  crane-poet,  around  which  the  loose  collar  turns.  From 
thia  descrqition  it  will  be  seen,  that  the  crane-jib  d^  the  horse- 
shoe pulley  27,  and  the.  diagonal  arms  ^  e,  are  all  braced 
firmly  tog^er,  aad  therefore  must  all  turn  together.  The 
horse-shoe  pulley  is  fiimished  with  a  chain  90,  both  ends 
of  which  are  festened  to  the  wooden  bracings  28,  whidi 
connect  the  said  pulley  to  the  crane-jib  (L  This  chain  ^9, 
passes  over  the  enda  of  the  horse-shoe  pulley,  and  round  the 
^riphery  (hereof  (which  is  grooved  foe  that  purpoee)  to  the 
haek  of  the  said  pulley ;  then  it  passes  between  two  horijEon- 
tal  pulleys  8i,  3i,  and  over  <»ie  of  the  two  vertical  pulleys  32, 
32;  from  thence  it  proceeds  downwards,  and  once  round  a 
pulley  38,  mounted  loosely  on  the  axle  of  the  pinion  34,  as 
seen  in  plan  view;  it  then  rises  up  again  over  the  other  ver- 
tical pulley  32,  between  the  horisontal  {mlleys  3i,  round  the 
other  side  of  the  horse-shoe  pulley  27,  to  the  other  wooden 
bracing  28.  The  pulley  33,  is  formed  with  indentations  or 
recesses,  in  the  same  manner  as  the  pulley  /,  on  the  top  of 
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tbe  enme-poat.  Conneeted  with  the  shaft  of  the  pulley  83^ 
18  an  ttrrangement  of  shafts  and  bevil-wheels^  with  conp- 
ling'-boxes^  which  will  admit  of  this  pulley  being  turned 
in  either  direction^  in  order  to  swing  round  the  horse-shoe 
pulley  and  crane^  either  to  the  right  or  left^  as  may  be  re- 
quired. 35^  is  a  friction<-pulley^  fixed  on  the  same  shaft  as 
the  pinion  m,  and  ftimished  with  a  friction-band  or  brake^ 
both  ends  of  which  are  fastened  to  the  framing  of  the  ma- 
chine^ by  meand  of  scmew-nuts.  On  the  side  of  this  pulley  v^ 
are  two  projecting  pieces,  with  hoks  bored  therein;  and 
close  to  it  is  another  friotiou'^pulky  36  j  round  whidi^  in  a 
hadf-round  groove^  is  fitted  a  friction-band^  the  ends  of  whieh 
pass  through  the  holes  in  the  ptojeoting  pieces  on  the  side  (rf 
the  pdley  m^  and  are  fitted  with  screw-nuts,  to  tighten  the 
band  on  the  pulley  86,  which  is  also  furnished  with  a  dutch, 
to  connect  it  with  the  cfaain*«pulley  33.  These  friction-bands 
and  pi^ley^  are  employed  to  preTOit  the  smaller  parts  of  the 
mechanism  from  being  brdsen  or  strained  when  the  whole 
power  of  the  engine  is  brought  suddenly  to  act  upon  tiiem, 
in  order  to  move  round  the  great  weight  of  the  crane  and 
scrape]^  with  its  load.  Before  the  power  of  the  engine  begins 
to  act  upon  this  heavy  weight,  it  has  to  ovoxnvne  the  friction 
of  the  band  on  the  pulley  86 ;  this  band  being  tightened  by 
the  screw-nuts  just  sufficiently  to  allow  it  to  slip  round,  imtil 
the  inertia  is  so  far  overcome  as  to  cause  the  band  to  turn 
the  ptiHey  steadily,  and  therefore  the  power  is  brought  gra^ 
duaify  to  bear  upon  the  chain-pulley  83.  The  friction<^puUey 
and  brake  35,  are  employed  to  stop  the  momentum  of  the 
t^evixtf  ^er  tdie'tunening  power  is  thi^own  out^of  gearr  '<> 

'The  ttttning-reund  motion  above  described,  litid  also  the 
indtion'fbr  tnoving  the  machine  along  the  temporaty  railway, 
is  produced  in  the  following  manner  :-*-87,  is  the  fly-wheel  of 
a  steam-engine,  and  38,  is  the  crank,  by  which  motire  power 
is  communicated  from  the  engine  to  the  shaft  89.  Rotary 
motidil  is  communicated  to  the  spur^-wheel  o,  on  the  axle  of 
the  main  drum,  by  the  pinion  40,  on  the  crank-shaft ;  and 
the  mechanism  for  effecting  the  tuming^roimd  motion  is 
actuated  by  the  bevil-pinion  41,  on  the  same  shaft ;  which 
pinion*  gears  into  a  similar  one  42,  at  the  end  of  the  hrilow 
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shaft  43,  (aee  fig.  3.)  On  the  hollow  shaft  43^  are  also  mounted 
two  small  beyil-pinions  44^  and  45^  either  of  which  may  be 
brought  into  gear  with  the  large  bevil-wheel  46,  as  required. 
Inside  the  hollow  shaft  43,  is  a  ahding-^shaft,  to  which  the 
small  bevil-pinions  44,  and  45,  are  oonneeted,  by  means  of  pins 
or  catdies,  which  pass  through  slots  in  the  hollow  shaft ; 
therefore,  by  moving  this  sliding-^haft  to  and  iro  in  the 
hollow  shaft,  the  pinion  44,  may  be  thrown  out  of  gear  with 
the  bevil-wheel  46,  and  the  other,  45,  thrown  into  gear,  or  vice 
ver^d.  This  part  of  the  machine  is  worked  by  means  of  the 
short  lever  47,  mounted  on  the  shaft  48.  At  the  other  end  of 
the  shaft  48,  and  on  the  other  side  of  the  machine,  is  a  hand* 
lever  49,  by  which  the  shaft  48,  and  lever  47,  are  worked.  At 
the  back  of  the  large  bevil-wheel  46,  and  on.  the  same  shafts 
is  mounted  a  cc^-wheel  so,  (see  plan  view);  the  shaft  ia  made 
hc^ow  throughout  part  of  its  length,  and  has  also  another 
eog-wheel  5i,  mounted  on  it,  which  is  connected  to  a  ahding- 
shaft  inside,  in  a  similar  manner  to  the  bevil-piniona  44,  and 
45,  and  may,  accordingly,  be  thrown  out  of  gear  when  re* 
qukred.  This  latter  wheel  gears  into  the  pinion  34>  on  the 
shaft  of  the  chain«pulley  33 ;  and,  therefore,  when  motion  is 
communicated  to  it  from  the  steam-engine,  through  the 
wheel-work  just  described,  it  causes  the  orane-jib  and  horser . 
shoe  pulley  to  swing  round,  either  to  the  right  or  to  the  left^ 
according  to  which  of  the  bevil-pinions  44,  or  45,  is  in  gear 
with  the  large  bevil-wheel  46;  and  when  the  shovel  or  scraper 
has  deposited  its  load,  the  horse-shoe  pulley  and  crane,  with 
the  scraper  at  its  end,  are  swung  back  into  their  odginal 
position,  by  merely  reversing  the  gearing  of  the  two  bevU* 
pinions  44,  and  45. 

The  various  movements  of  the  machine>  in  cutting  away, 
turning  round,  and  emptying  the  shovel  of  its  load  at  the 
proper  place,  are  as  follow : — ^When  commencing  operational 
the  shovel  or  scraper  stands  in  nearly  a  vertical  position^  with 
the  steel  points  towards  the  ground,  and  is  forced  into  the 
earth  by  the  weight  of  the  scraper  itself;  then,  by  commu- 
nicating motion  to  the  large  spur-wheel,  o,  by  means  of  the 
pinion  40,  on  the  crank  shaft,  the  main  drum  n,  is  made  to 
rotate,  and  coil  the  chain-tackle  J,  j,  around  its  periphery. 
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which  tackle^  through  the  intervention  of  the  indented  chain- 
pulley  l,  and  shaft  and  pinions j9^  q,  r,  and  9,  actoates  the  meeha* 
niam  on  the  diagonal  .arms  e,e;  and  then  the  frieti<m-pull^tt^ 
and  brake  v,  before  described,  being  kept  at  proper  tension 
(by  the  attendant  on  the  pktfonn  36,  pressing  on  the  hand- 
lever  Zy)  the  spiral-grooved  pnUey  ss^  round  which  the  diain  24, 
passes,  is  made  to  revolve,  and  f(»ee  forward  the  shovel  or 
sereper  into  the  ground.  When  the  shovel  or  scraper  is 
farced  for  cnou^  into  the  ground,  the  brake  on  the  pulley  «, 
may  be  relaxed,  and  the  brake  on  the  pulley  is,  tightened,  by 
pressing  on  the  hand-lever  to.  At  the  same  time  that  this  is 
going  forward,  the  shovel  or  scraper  is  being  raised  or  lifted 
up  by  the  ckain->tackle  j,^,  at  the  end  of  the  crane,  and  thus 
the  sho^  or  scraper  has  a  double  motiony: — a  thruating-for- 
ward  motion  from  the  arms  25,  while  tension  is  on  the  pulley 
«,  and  a  lifting  motion  by  the  ckain-tadde  j*,y.  When  tl^ 
shovd  has  attained  its  proper  altitude  and  becomes  filled,  these 
motions  are  stopped,  and  the  actuating  parts  thrown  out  of 
gear;  but  the  shovel  is  kept  suspended,  and  {urevented  from 
running  bad:  by  means  of  the  brake  and  pulley  18 ;  an  attend- 
ant, who  stands  on  a  platform  at  the  hinder  part  of  the  ma- 
chine, then  puts  the  tumiBg«-round  motion  into  gear,  by  press- 
ing  forward  the  hand-leirer  40,  and  bringing  one  of  the  small 
pinions  44,  or  45,  into  gear  with  the  large  bevil-wheel  46 ;  but 
shoold  the  attendant  behind  be  inattentive  and  not  do  so, 
the  mxa  in  front  can  throw  this  part  of  the  machine  into 
or  out  of  gear  by  means  of  the  long  rod  52,  one  end  of  which 
is  furnished  with  a  horizontal  lever,  having  two  handles  5a, 
and  the  ether  end  is  connected  to  the  upper  part  of  an  upright 
rod  47*,  which  is  a  continuation  of  the  lever  47.  When  the 
crane  and  scraper  have  been  swung  round,  and  stopped  over 
the  place  of  deposit,  the  scraper  is  emptied  by  the  attandant 
in  front  of  the  crane-post  pulling  back  the  hand-lever  54,  at 
the  end  of  the  rod  55.  The  other  end  of  this  rod  is  connected 
by  means  of  a  jointed  rod  or  chain  to  the  pin  or  bolt  t,  whidi 
holds  in  the  bottom  w  end  of  the  scraper,  by  means  of  a 
catch  ;  and  when  this  bolt  or  pin  is  withdrawn,  the  bottom 
of  the  scraper  (which  is  huug  upon  hinges  at  A,)  falls, 
and  aUows  the  contents  thereof  to  be  deposited  in  their  proper 
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receptacle,  at  which  time  the  teeth  gy  of  the  scnper -will  be  ia 
a  position  pointing  upwards. 

The  aeraper  having  discharged  its  load,  it  must  be  brought 
back  into  its  original  position,  so  as  to  be  ready  to  commence 
operations  again.  This  is  effected  by  loosening  or  relaxing  the 
fi^ction^brakes  of  the  mechanism  in  connection  with  the  arms 
25,  and  putting  the  wheel-work  out  of  gear  by  means  of  the 
hand-lever  z.  At  the  same  time  the  man  behind  must  press 
forward  the  hand-lever  lo,  and  thei^by  throw  die  coupliiig  or 
dutdi  6y  out  of  gear  with  the  spur*whedi  o,  whidii  then  turns 
loosdy  on  the  shaft,  thus  rdeasing  the  main  drum.  He  must 
ako  press  down  the  foot-lever  14,  which,  by  turning  the  tumb- 
ling-shaft 3,  will  raise  the  clicks,  palls,  or  catdies  s,  from  the 
ratchet-wheel  4,  and  at  the  same  time  tighten  the  band  t , 
round  the  friction*pulley  i,  for  the  purpose  of  preventing  the 
main  drum  from  revolving  too  rapidly.  The  shovel  or  scraper 
will  then  descend  from  its  elevated  position,  in  a  diagonal 
directtfm,  to  the  ground,  ready  for  a  second  ^>eration.  Hie 
bottom  or  end  of  the  scraper  closes,  in  its  descent,  by  its  own 
gravity,  as  the  pcnnts  or  teeth  of  the  scraper  will  then  point 
towards  the  ground.  While  the  scraper  is  descending,  the 
turning-round  motion  is  reversed,  and  the  crane  and  horse- 
shoe pulley  will  be  brought  back  into  their  original  positio% 

When  it  is  required  to  move  the  madnne  forward  on  the 
temporary  railway,  the  cog-wheel  51,  at  the  hinder  part  of  Ae 
machine,  must  be  thrown  out  of  gear  with  the  pmion  94, 
which  forms  a  part  of  the  turning-round  motion;  and  an 
intermediate  wheel  56,  represented  by  dots  in  figs«  2,  and  3, 
is  brought  into  gear'  with  the  toothed  wheek  lo^  and'  97,  the 
latter  of  whdch  is  mounted  on  the  axle  of  one  of  the  muming 
wheels.  The  whole  madine  is  steadied  and  strengthened 
by  bracings  of  iron,  or  other  materials,  and  is  also  firmly 
secured  to  the  ground  by  lateral  bracings  58,  whieh  extend 
from  eadi  side  of  the  machine,  and  are  fiionly  bolted,  or 
otherwise  fastened  to  sleepers,  placed  there  for  ^at  purpose. 

The  second  part  of  the  invention,  viz.,  the  machine  for 
dredging  and  deepening  rivers,  harbours,  and  other  under- 
water-works, is  shewn  in  figs.  4,  and  5 ; — ^fig.  4,  being  a  lon- 
gitudinal section  of  the  apparatus,  and  the  vessel  containing 
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the  same,  and  fi^.  5^  a  plan  view.  The  machinery  is  actuated 
by  a  steam-engine,  whose  boiler  is  shewn  at  a.  The  boil^ 
is  provided  with  a  steam-chamber  b,  for  the  purpose  of  pre- 
venting the  water  from  priming  or  passing  over  into  the 
cylinders  c,  c,  which  are  supplied  widi  steam  by  the  pipes 
n,  D.  These  pipes  are  furnished  with  a  throttle-valve  s. 
The  croBSi*heads  of  the  engine  are  shewn  at  v,  t,  tiie  connect- 
ing rods  at  q>  a,  and  the  cranks  at  h,  h.  Each  cylinder  has 
an  eeceotric  androd  i.  The  crank-shaft  is  mounted  in  bear- 
ings j>  and  is  famished  with  a  fly-wheel  k.  On  the  crank- 
riiafk  is  mounted  a  pinion  l^  which  actuates  the  main  drum 
Jit  J  by  gearing  into  a  large  spur-wheel  m,  on  the  shaft  of  the 
main  drum.  I^is  shaft  n  provided  with  a  ratchet-wheel  o, 
which  is  fbrmshed  with  suitable  palls,  clicks,  or  catches,  as  in 
the  land  machine ;  and  the  main  drum  n,  is  also  provided 
with  a  firictionrpulley  and  band  p,  which  is  connected  with  a 
xoeking-lever  q.  At  the  other  end  of  the  rocking-lever  is  a 
stt»ll  lever  r,  for  the  purpose  of  raising  the  palls,  dicks,  or 
catches  from  the  teeth  of  the  ratdiet-wheel. 

The  wheel-work  for  turning  the  crane  round  is  situated  at 
the  end  of  the  crank-shaft,  and  consists  of  three  bevil-wheels 
T,  T^  and  T^.  The  whed  t,  at  the  ^d  of  the  crank-shaft,  is 
vad&iivstttbereto;  but  the  other  two  revolve  loosely  on  the 
kaigiloi%itudinal  shaft  v,  en  which  they  are  mounted,  except 
lAi&BL  a(^«d  upon  by  the  dutch  v.  This  dutch  is  moved 
aloikg  tibs  shaft  c,  and  made  to  gear  with  either  of  the  two 
bevil  wheds  by  means  of  the  rods  s,  s,  which  proceed  to  the 
bade  of  ithe  engine,  and  terminate  in  a  hand-lever  s^ 
>.  On  theend  of  the  longitudinal  shaft  u,  nearest  the  bow  of 
the;  hastky  \»  mounted  a  cast-iron  pulley  w,  which  is  connected 
with  a  similar  pulley  y,  by  a  bdt  x;  and,  resting  on  the 
centre  of  this  bdt  x,  is  a  friction-roUer  or  pulley  s,  which 
mi^  be  raised  or  lowered  at  pleasure,  to  increase  the  tension 
of  the  hand  x,  on  the  pulleys  w,  and  y.  On  the  same  shaft 
as  the  pulley  y>  is  a  bevil-pinion  a,  fig.  4,  that  gears  into  the 
i$eth  of  the  large  bevil»whed  h,  mounted  on  llie  lower  end 
of  ^  the  hollow  mast  e,  to  the  upper  part  of  which  the  crane  tf, 
is  connected  by  a  strong  metal  socket  e.    The  hdlow  mast 
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consists  of  several  parts^  viz.,  first,  the  inside  hollow  mast  c, 
having  at  its  upper  end  the  metal  socket  e,  for  receiving  the 
end  of  the  crane ;  second,  an  outside  hollow  mast  /,  that  is 
firmly  secured  to  the  deck  of  the  vessel.  The  inside  hollow 
mast  is  supported  upon  the  angular  edges  of  the  upper  part 
pf  the  outside  hollow  mast  /,  and  turns  freely  upon  it  in 
a  horizontal  direction.  The  lower  part  of  the  outer  hollow 
mast^  is  surrounded  with  a  strong  moveable  circular  framing 
or  carriage  ff,  furnished  with  eight  anti-friction  rollers  A,  which 
revolve  upon  a  circular  iron  way,  firmly  fixed  to  the  deck  of 
the  vessel.  The  outer  end  of  the  crane  d,  is  steadied  and 
strengthened  by  side-braces  t,  which  pass  through  or  are 
fastened  in  ears  7,  at  the  upper  part  of  the  hollow  mast  c,  and 
are  connected  at  their  lower  ends  to  the  moveable  framing  or 
carriage  ff.  In  order  to  counterbalance  the  weight  of  the 
shovel  or  scraper  at  the  end  of  the  crane,  a  box  k,  is  placed 
on  the  back  part  of  the  moveable  carriage  g,  and  filled  with 
iron  or  lead,  thus  taking  the  strain  in  some  measure  off  the 
mast.  This  balance-box  may,  however,  be  dispensed  with, 
by  employing  a  cast-iron  rail  with  an  overhanging  flange, 
which  must  be  firmly  secured  to  the  deck ;  and  the  conical 
rollers  A,  of  the  moveable  carriage  may  be  arranged  so  as  to 
bear  against  the  under  side  of  the  said  overhanging  flange, 
and  by  this  means  take  a  portion  of  the  strain  off  the  mast,  as 
before.  The  outer  end  of  the  crane  rf,  and  side-braces  t,  arc 
bolted  fii-mly  together,  and  supported  by  the  angular  centre- 
brace  /,  furnished  at  its  lower  end  with  a  double  cone-roUer  m, 
which  rolls  on  the  rail  n,  extending  entirely  round  the  semi- 
circular end  of  the  boat.  This  angular  brace  /,  is  further 
strengthened  by  means  of  upright  and  oblique  stays  0,  and 
one  of  the  arms  of  the  carriage  g,  which  extends  out  of  the 
front  of  the  boat  for  that  purpose.  The  shovel  or  scraper  j», 
is  connected  to  the  end  of  the  long  arms  q,  by  the  braces  r. 
It  is  suspended  from  the  end  of  the  crane  by  chain-tackle  8, 
in  a  similar  manner  to  that  described  in  reference  to  the  land 
machine.  The  chain  «,  passes  along  the  upper  side  of  the 
crane  over  a  pulley  /,  at  the  top  of  the  mast,  then  downwards 
through  the  centre  of  the  mast,  and  round  a  pulley  «,  mounted 
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in  bearings  that  turn  horizontally  on  a  centre^  so  as  to  allow 
the  groove  of  the  pulley  u,  to  accommodate  itself  to  the  line 
the  chain  takes  in  being  wound  on  to  the  main  drum. 

On  the  shaft  of  the  pulley  /,  at  the  top  of  the  mast^  is 
mounted  a  bevil-pinion  v,  gearing  into  a  similar  one  on  the 
end  of  the  diagonal  shaft  w.  At  the  lower  end  of  this  shaft 
is  another  bevil-pinion,  working  in  a  similar  one,  on  the  hori- 
zontal shaft  Xy  which  works  the  thrusting  motion  of  the  shovel 
or  scraper.  The  friction-clutch  or  pulley  y,  on  the  end  of 
the  shaft  s,  is  the  same  in  principle  as  that  used  in  the  other 
machine,  but  somewhat  different  in  construction,  as,  instead 
of  being  cast  on  the  back  of  the  bevil-pinion,  it  is  connected 
to  the  hollow  shaft  of  the  same,  and  placed  inside  the  framing. 
The  other  arrangements  of  the  clutch  are  precisely  the  same 
as  in  the  land  machine,  being  acted  upon  by  a  sliding  rod 
running  through  the  hollow  shaft,  and  worked  by  hand-levers* 
z,  is  the  holding-fast  brake,  commanded  by  the  left  hand  of 
the  attendant,  so  that  by  means  of  the  two  handles  the  shovel 
may  be  sent  down  with  any  required  force,  holding  it  or  letting 
it  go  at  pleasure,  the  whole  being  at  the  command  of  the 
brakesman.  The  shaft  a?,  gives  motion,  by  its  pinion  i,  to  a 
wheel  2,  on  the  next  shaft,  on  which  also  are  two  pinions  3, 
which  gear  into  racks  on  the  imder  side  of  the  scraper  arms 
q.  On  the  shaft  of  the  wheel  2,  and  pinions  3,  is  a  triangular 
metal  frame  4,  which  carries  a  roller  5,  at  each  of  its  upper 
comers,  for  the  purpose  of  keeping  the  racks  on  the  under 
side  of  the  scraper  arms  q,  in  gear  with  the  pinions  3. 

When  the  shovel  or  scraper  has  received  its  load  from  the  bot- 
tom of  the  river,  and  has  been  raised  above  the  top  of  the  water 
to  the  proper  height  for  depositing  it  in  a  barge,  the  crane  and 
scraper  must  be  turned  round,  until  the  latter  arrives  in  a 
position  immediately  above  the  barge.  The  machinery  for 
effecting  this  object  is  different  from  that  described  in  the 
land  machine.  The  large  horse-shoe  pulley  and  chain,  toge- 
ther with  the  chain-pulley,  cog-wheels,  and  hollow  shafts  of 
the  reversing  or  turning-round  motion,  are  entirely  done  away 
with;  and,  in  place  thereof,  the  large  bevil- wheel  A,  the 
pinion  a,  the  long  longitudinal  shaft  u,  and  the  bevil-pinions 
T,  t1,  and  T^,  with  the  clutch  v,  are  employed.    By  this  means 
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the  turning-round  motion  is  much  simplified.  The  manner 
of  communicating  rotary  motion  to  the  shaft  ir^  either  to  the 
right  or  left,  for  the  tuming^round  motion,  or  to  actuate  the 
propdler  at  the  stem,  has  been  before  explained ;  and  rotary 
motion  having  been  communicated  to  the  pinion  a,  on  the 
axle  of  the  puiley  y,  from  the  pulley  w,  by  means  of  the  band 
X, — ^this  pinion  a,  by  gearing  into  the  large  bevil-wheel  b, 
will  cause  the  latter  to  turn  slowly  round  on  its  axis ;  and,  as 
the  wheel  is  fastened  to  the  lower  end  of  the  hollow  mast,  the 
mast,  together  with  the  crane  d,  and  moveable  oavriage  f,  ff, 
may  be  made  to  move  round  in  either  direction.  The  turn- 
ing-round motion  of  the  crane  is  r^ulated  and  arrested  by 
means  of  the  friction-pulley  and  band  6,  which  is  connected 
to  the  boss  or  axle  of  the  large  bevil-wheel  d,  and  is  worked 
by  the  engine-man  by  means  of  the  long  rod  and  hand-lever  7, 
or  it  may  be  controlled  by  the  man  in  front,  by  means  of  a 
foot-lever  or  treadle.  It  will  be  evident,  (after  perasing  die 
above  description),  that  there  are  many  parts  in  the  one  ma- 
chine equally  applicaUe  to  the  other;  for  instance,  instead 
of  employing  the  large  horse-shoe  pulley  and  chain  gearu 
ing,  together  with  the  complicated  turoing^^round  motion 
at  the  back  part  of  the  land  machine,  the  large  bevil*whed  A, 
pinion  a,  and  bevil-pinions  T,  t^,  and  t^,  oi  the  under-water 
machine,  may  be  substituted.  Or,  instead  of  the  thrusting- 
forward  motion  of  the  scraper  being  actuated  by  the  pulley 
at  the  top  of  the  crane-post,  it  may  be  worked  from  below, 
and  the  whole  arrangement  of  the  whedwork  on  the  diagonal 
arms  modified  and  changed.  Many  other  alterations  may 
idso  be  made  in  the  mechanical  arrangements. 

The  patentee  does  not  confine  himself  stricdy  to  the  form 
or  ammgement  of  all  the  parts  exhibited  in  the  drawings^  as 
they  may  be  varied,  without  dqunrting  from  the  general  fea* 
tures  herein  set  forth ;  but  he  claims  such  constmctions  and 
arrangements  of  parts  as  will  effect  the  objects  of  digging, 
taking  up,  and  removing  earthy  matters^  in  die  way  described, 
viz.,  by  means  of  a  pendulous  scoop,  attached  to  a  crane  or 
elevated  beam,  capable  of  turning  horiiontally,  such  scoop 
and  its  appendages  being  worked  in  the  manner  above  stated. 


Digitized  by  VjOOQIC 


Parkea^^for  ImpU.  in  Preserving  Woody  ifc.        251 

by  chains  and  toothed  gear^  actuated  by  a  Bteam-engine^  or 
other  first  mover ;  the  whole  of  the  machinery  being  mounted 
upon  a  moveable  earria^  or  stationary  platform,  or  in  a 
vessel  floated  upon  the  water. — [InroUed  in  the  Petty  Bag 
qgSce,  September,  1842.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  Ali^ander  Paukes,  of  Birmingham,  in  the  ecuniy  of 
fVkrwick,  artist,  for  improvements  in  preparing  solutions 

'  of  eertmn  vegetable  and  animal  matters,  appkeable  4o 
preserving  wood  and  other  substances,  and  for  other  uses. 
—[Sealed  a7th  June,  1848.] 

This  invention  consists  in  preparing  solutions  of  vegetable 
and  animal  matters,  by  the  emplojonent  of  eiqnon,  or  the  bisul* 
phuret  or  odier  sulphuret  of  carbon.  Hie  vegetable  matters 
referred  to  are  India-rubber,  gum  mastic,  and  other  gums 
and  resins ;  and  the  animal  matter  is  phosphorus. 

To  form  asokitiun  of  India-rubber,  the  patentee  adds  to 
each  half  pound  of  that  substance  two  pounds  of  either  of 
the  above  solvents,  (prefierring  the  bisulphuret  of  carbon^  on 
aocoimt  of  its  rapid  volatilization,)  which  he  says  will  dissdhre 
it,  without  heat,  quicker  than  any  oth»  solvent  hitherto  em- 
ployed ;  and  the  solution,  thus  produced,  is  passed  through 
a  linen  or  odier  strainer,  to  remove  any  impurities  that  may 
exist  in  the  India-rubber.  This  solution  is  now  ready  for 
use,  either  in  combination  with  other  substances,  such  as 
sulphur^  for  the  purpose  of  impregnating  wood;  *  or*  abne,  as 
a  waterproof  coaitiiig ;  it  should  be  kept  either  in  eloaed  vea^ 
sels,  or  under  water,  to  preserve  its  moisture.  For  some 
purposes,  the  solution  is  made  by  adding  a  quarter  of  a  pound 
of  Insulphuret  of  carbon,  and  three  pounds  of  turpentine  or 
naphtha,  io  each  pound  of  India-rubber. 

Wkea  a  floKd  mass  or  block  is  required,  seven  pounds  of 
the  l»8ulphuret  of  carbon  are  added  to  every  ten  pounds  of  the 
ladia-rubber ;  and  this  mixture,  after  remaining  in  a  close 
vessel  for  about  two  hours,  will  be  soft  enough  to  be  kneaded 
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by  hand  or  machinery^  and  formed  into  blocks.  These 
blocks  may  be  dried  in  the  open  air ;  but  it  is  preferred  to 
place  the  moulds^  containing  them,  in  a  stove,  heated  to  from 
70^  to  lOo^'  Fahr.,  with  a  refrigerator  attached,  to  collect  the 
bisulphuret  of  carbon,  as  it  passes  off.  After  this  drying 
is  effected,  the  blocks  may  be  cut  into  threads  or  strands, 
if  desired,  which  will,  according  to  the  patentee's  state- 
ment, possess  the  original  elasticity  of  undissolved  India- 
rubber. 

The  bisulphuret  of  carbon,  or  the  other  solvent,  is  also 
used,  as  above  mentioned,  for  dissolving  gum  copal,  mastic, 
amber,  lac,  or  other  gums  and  resins,  to  be  employed  for 
preserving  wood,  manu&cturing  varnishes,  and  other  uses; 
and,  for  some  purposes,  a  portion  of  India-rubber,  in  solu- 
tion, may  be  likewise  mixed  with  the  gums  or  resins.  Six 
pounds  of  the  solvent  may  be  used  to  each  pound  of  gum  or 
resin ;  but  these  proportions  will  vary  according  to  cireum^ 
stances.  The  addition  of  one  ounce  of  camphor,  or  four 
ounces  of  sulphuric  ether,  wiU  facilitate  the  action  of  the  sol* 
vent  above  named. 

The  solution  of  phosphorus  is  prepared  by  adding  to  each 
pound  of  that  substance  fifteen  pounds  of  the  bisulphuret  or 
other  sulpburet  of  carbon,  and  then  thoroughly  agitating  the 
mixture.  This  solution  is  applicable  to  vanona  uses ;  «nd, 
amongst  others,  the  patentee  employs  it  for  obtaining  de^ 
posits  of  metal  upon  non-metallic  substances,  either  by  com- 
bining it  with  the  substance  on  which  it  is  to  be  deposited, 
as  in  the  case  of  wax,  or  by  coating  the  surfeu^  thereof.  Any 
of  the  known  preparations  of  wax  may  be  treated  in  this  way  ; 
but  the  one  preferred  by  the  patentee  is  composed  of  from 
six  ounces  to  eight  ounces  of  the  solution,  five  pounds  of 
wax,  and  five  pounds  of  deer's  suet,  melted  together  at  a  low 
heat,  on  account  of  the  inflammable  nature  of  the  phosphorus. 
The  article  formed  of  this  composition  is  acted  upon  by  a 
solution  of  silver  or  gold,  in  the  manner  hereafter  described, 
with  respect  to  articles  which  have  been  coated  with  the 
solution. 

If  the  solution  is  to  be  applied  to  the  surface  of  the  aiticle, 
an  addition  is  made  to  it  of  one  pound  of  wax  or  tallow,  one 
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pint  of  spirits  of  turpentine,  and  two  ounces  of  India-rubber, 
dissolved,  wiA  one  pound  of  asphalte,  in  bisulphuret  of  car- 
bon, fox^erery  pound  of  phospbcHrus  contained  in  the  solution ; 
the  wax  or  tallow  being  first  melted,  the  solution  of  India- 
rubber  and  asphalte  is  stirred  in ;  then  the  turpentine,  and 
after  that  the  solution  of  phosphorus  is  added.  The  solu- 
tion, prepared  in  this  manner,  is  applied  to  the  surfaces  of 
non-metallic  substances,  such  as  wood,  flowers,  &c.,  by  im- 
mersion, or  brushing;  the  article  is  then  immersed  in  a  dilute 
solution  of  nitrate  of  silver,  chloride  of  gold,  or  other  suitable 
metallic  sdiution,  and  in  a  few  minutes  the  sur&ce  is  covered 
with  a  fine  film  of  metal,  sufficient  to  ensure  a  deposit,  of  any 
required  thickness,  on  the  article  being  connected  with  any 
of  the  electrical  apparatus  at  present  employed  for  coating 
articles  with  metal.  The  solution,  preferred  to  be  used,  is 
prepared  by  dissolving  four  ounces-  of  silver  in  nitric  acid, 
and  afterwards  diluting  the  same  with  twelve  gallons  of  water ; 
the  gold  solution  is  formed  by  dissolving  one  ounce  of  gold 
in'  nitro-muriatic  acid,  and  then  diluting  it  with  ten  gallons 
of  water. 

The  patentee  does  not  confine  himself  to  the  precise  details 
herein  described ;  and  he  makes  no  claim  to  the  various  ap- 
plications, herein  suggested,  of  the  solutions  of  vegetable  and 
animal  matters;  but  he  claims  obtaining  solutions  of  the 
vegetable  and  animal  matters,  herein  particularly  described, 
by  combining  therewith  eupian,  or  bisulphuret  of  carbon,  or 
other  sulphuret  of  carbon. — [InroUed  in  the  Inroltnent  Office, 
Decemb^,  1843.] 


To  Samuel  Spabkes,  qf  Wellington,  in  the  county  of  Somer- 
^t,  foreman  and  wperintendent  of  a  woollen  manufactory, 
for  bis  invention  of  certain  improvements  in  machinery  for 
carding  wool,  cotton,  and  other  fibrous  materials. — [Sealed 
10th  June,  1843.] 

These  improvements  in  machinery  for  carding  wool,  cotton, 
and  other  fibrous  materials,  consist  in  a  peculiar  adaptation 
of  endless  bands  of  wire-cards  to  a  carding-engine,  by  means 
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of  which  eq«al  qnantities  of  the  fibroua  materials  aie  taken 
from  the  main  drum  or  cylinder  of  the  carding-engine,  in  a 
great  number  of  distinct  bands  or  strands  of  contmaoos 
slubbings  or  rovings.  In  effecting  this  object,  no  material 
alterations  are  made  in  the  constructions  of  the  carding- 
engines  from  those  usually  employed  for  carding  fibroua 
materials^  but  only  so  far  as  regards  the  peculiar  adaptation 
and  arrangement  of  endless  oard-bands* 

Fig.  1^  Plate  XI.^  represents  a  section  o£  the  improved 
earding-engine^  taken  longitudinally  in  a  vertical  direction; 
shewing  the  arrangement  of  the  endless  card-bands,  and  the 
ttiamier  in  which  they  take  the  fibres  of  the  material  under 
operation  from  the  main  carding  cylinder^  and  deliver  them 
in  continuous  bands  of  slubbing  or  romg,  to  lapping  rollem, 
or  bobbins^  or  other  winding*on  apparatus.  Fig.  2^  is  a 
horiacmtal  view  of  the  madiine^  as  it  would  be  seen  when 
looking  upon  it  from  above,  a^  a,  represents  the  nudn 
eyUnda*  of  the  carding-engine^  covered  with  wire-eards  as 
nsual ;  B^  is  a  plain  cylinder^  or  drum^  in  the  plaoe  of  the 
ordinary  doffer-cylinder,  over  the  periphery  of  whidi  the 
series  of  endless  card^bands  a,  a,  a,  are  passed.  These 
bands  of  wire-cards  are  arranged  in  two  series^  half  of  thean 
passing  over  the  roller  c,  and  half  over  the  roller  n,  and  in 
order  to  distend  and  c<mduct  the  two  series  of  bands  properly, 
the  several  tension  rollers  e,  b,  e,  e,  are  employed.  All  the 
rollers  c^  d,  and  b,  e,  e,  e,  have  annular  grooves  formed  round 
them;  for  the  purpode  of  reeeiving  the  bands  severally,  and 
thereby  guiding  them  in  their  proper  courses.  The  cardUbsnds 
used  by  the  patentee  are  made  of  fillets  or  strips  of  leather,  or 
firm  doth,  or  any  other  suitable  material,  widi  the  wires  set 
in  them,  in  the  usual  wayj  and  they  may  be  about  an  inch 
broad  j  consequently,  the  several  annulw  grooves  ki  the  rolkrs, 
which  are  made  to  receive  the  bands,  should  be  very  little 
more  than  an  indi  in  width. 

The  main  carding-cylinder  a,  and  the  cyUnd^  n,  ase  made 
to  revolve  in  the  direction  of  the  arrows,  shewn  in  fig.  1,  by 
the  means  usuaHy  onployed  in  driving  carding-engines;  and 
all  the  other  guide  and  ddivering-rollers  may  be  aunikily 
actuated  at  the  required  speeds,  which  may  be  varied,  wndsr 
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eirciiiiistnioes;  at  the  will  of  the  operator.  When  the  w(Mfking 
parts  of  the  carding-engine  are  thus  put  into  rotary  motion^ 
the  fibres  of  the  material  under  operation  will  be  taken  o% 
doffied,  or  stripped,  £rom  the  main  cylinder  a,  in  a  hori- 
sontal  line  from  end  to  aid  of  the  cylmder,  by  the  several 
endless  tnHrelUng  card-bands  a,  a,  a,  all  operating  at  the 
same  time ;  these  bands  being  made  to  travel,  in  their  end- 
less course,  by  the  £riction  of  the  oontact  of  the  backs  of  the 
bands  with  the  periphery  of  the  revolving  cylinder  b  ;  or  the 
bands  may  be  made  to  travd  by  any  other  ccmveniaat  means. 

When  the  fibres  of  the  material,  operated  upon  by  the 
ettrdzng-eagin^  are  brought,  by  the  several  eard-bands,  nearly 
opposile  to  the  several  pairs  of  drowing-off  rollers  v,  p,  the 
narrow  sliver,  £rom  each  band,  may  be  ddfed  by  a  doffer- 
eomb;  but  it  is  preferred  to  eondoct  the  end  of  each  sliver 
between  travelfing-straps  o,  which  pass  laterally  in  opfcmt^ 
direetions,  by  means  well  known,  and  thereby  slightly  twist 
the  fibres,  of  the  material  into  a  thread,  roving,  or  dubbing, 
giviDg  it  a  d^ree  of  tenacity,  which  enables  the  slivers  to  be 
drawn  oif  the  bands,  without  the  use  of  a  doffer-comb.  The 
dubbings  or  rovings  are  then  passed  between  the  drawing- 
roiiers  f,  and  guided  to  the  taking*up  rollers  or  bobbins  h, 
upon  which  they  may  be  wound,  or  the  rovings  or  slubbings 
may  be  taken  up  from  the  bite  of  the  drawing-roUers  in  any 
other  mode  that  ms^  be  found  convenient.  It  will  be  ob- 
served^ that  under  this  arrangement  the  card-bands  doff  or  strip 
the  fibres  of  wool,  cotton,  or  other  mattertal  from  the  main- 
earding  cylinder  simuksneously,  and  in  one  horiaontal  line 
parallel  to  the  axis  of  the  eylkider,  by  which  means  equal 
quantities  of  the  carded  material  are  taken  off,  and  the  shib- 
bings  or  rovings  are  thereby  all  produced  of  equd  thidmess 
and  uniform  substance. 

Although  the  bands  are  r^resented  as  being  divided  into 
two  smes,  this  is  not  absolutely  necessary,  but  they  are 
so  arranged,  in  order  that  the  whole  of  the  carded  material, 
taken  by  each  individual  band  from  the  main  eylinder,  may 
be  carried  onward  to  form  each  distinct  sliver,  without 
ike  risk  of  one  band  robbing  another  of  its  material  as  it 
proceeds,  which  might  be  the  case  if  they  tra\'elled  side  by 
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side  in  the  same  plane.  It  is  also  more  oonveiiieot,  by  affoid^* 
ing  greater  space  for  the  drawing-rollers^  and,  if  thou^t 
desirable^  trampet*tube8  might  be  placed  beyond  the  drawing- 
rollers^  to  give  a  slight  degree  of  twist  to  the  dubbings  en 
rovings;  this^  howeyer:^!^  well  known,  and  forms  no  part. of 
the  present  invention.  The  arrangement  of  the  series  of 
card-bands  ought  to  be  all  coincident,  and  the  slivers 
should  be  ail  made  to  pass  through  or  between  a  series  of 
drawix^^-roUbra  placed  in  one  horisontal  range.  Also^  ibe 
bands  mi^t  be  divided  into-  move  than  two  .^eriee  if  deaii^d, 
but  the  anangement  miist  be  auch  as  to  allow  all  the  .endless 
card^bands  to  take  off>  strip^  or  .doff , the  carded. material  at 
the  same  time,  and  in  the  same  hori«mtal  line  of  oont^, 
from  the  viain-druxn  or  cylinder,  or. from  a  dofferr^linder 
similarly  placed.  In  the  arrangement  of  the  endless  card- 
bands,  divided  into  two  series  as  shewn  in  the  drawing,  it 
has  been  finrnd  desirable  to  introduce  an  endless  apron  Zy  jt, 
of  sUk,  leather,  or  other  suitable  material^  distended  o^^er  two 
rollers  y,  y^  aeross  the  whole  width  of  the  machine  between 
the  two  series  of  card-bands,  for  the  purpose  of  preventing 
the  fibres  of  the  carded  materials  being< drawn  firont  one  band 
on  to  another  at  the  parts  where  they  separate*  This  endless 
apron  is  made  to  travel  in  the  direction  of  the  arsow^  by  thie 
friction  of  contact  of  the  cards  against  its  upper  sorfaee^ior, 
like  the  other  parts  of  the  machinery^  may>  be  drivsmby  a^ 
convenient  means.  It  may  be  hare  observed,  that  the  lower 
one  of  the  two  tension  rollers  jf,  should  be  brought  as  nearly 
into  thje  MOf^e  formed  by  the  partkig  of  the  two 'sexsesiiof 
bands  aspossiUe ;•  for  it  is  at ' dkl^angie  th& fibres wouUibe 
sftoi^t  likely :  to  be  drawn  off  by  the  neigbbourrag  bands,  if  not 
guarded ;  and  the  endless  apron  is  designed  to  prevent  that 
taking  place. 

In  conclusion^  the  patentee  states  his  invention  to  consist 
in  the  peculiar  adaptation  of  endless  bands  of  wire-cards  to- a 
carding-engine  in  the  ways  shewn  and  described ;  by  means 
of  which  he  is  entdiled  to  take  equal  quantities  of  the  carded 
material  from  the  surface  of  the  cylinder  in  a  number  of 
separate  bands  of  continuous  sUver,  and  to  kad  these  sepa- 
rate bands  to  drawing-rollers^  where  they  may  be  delivered  in 
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the  form  of  distinct  strands  of  slubbings  or  rovings^  and  may 
thence  be  taken  op^  woimd^  or  lapped  upon  bobbins^  or 
received  on  to  or  into  other  suitable  receptacles^  ready  to  be 
further  operated  upon  -by  spinning  machbaery. — [InroUed  in 
the  Petty  Bag  Office,  December,  1843.] 

SpeciUcation  drawn  by  Messrs.  Newton  and  Son. 


TbJosspB  Daniel  DAVii>iGB^  of  GrevUh'Street,  Haiton^ 
garden,  in  the  pari^  ijf  8t.  Andrew,  Holbom,  and  cownty 
of  Middlesex,  machinisi,  for  improvements  in  manuftw" 
turing  certain  materials  as  substitutes  for  whalebone, 
applicable  to  various  useful  purposes,  and  in  the  machinery 
fir  Reding  the  ww^.— [Sealed  24th  July,  1843.] 

Thbsob  improvements  ccmaist  in  tiie  application  of  strips  of 
metal,  eidiar  rolled,  drawn/ or  twisted  into  tubular  former  ^ 
for  T»ou8  purposes  to  which  whalebone  is  now  applied;  and 
also  in  suitable  machinery  for  forming  the  same  into  tubes. 

'  The  advantages  to  be  derived  from  the  application  of  twisted 
strips' of  metal  or  metal  tubes  over  the  use  of  whalebone,  are 
ebstieity,  durability,  lightness^  and  economy ;  and  the  prinei- 
^1  objects  to  which  they  may  be  applied,  are  riding  and  other 
eiastie  whips ;  whip-stems,  as  intermediate  pieces  between  the 
thong'  and  the  handle ;  umbrdlas  and  parasols,  as  the  fiaming 
ovET  which  the  cottiHi,  silk,  or  other  fabric  is  distended; 
stems  for  feathers,  waDdng-sticks,  fishing-rods,  and  ramrods ; 
*  the  Aenble  stems  of  brushes  or  apparatus  for  sweeping' flues  or 
•dhiibBieya;)  aat  substitutes  for  the  piecesof  whalebone  of  >oane 
'emplc^ed.for  stiffening  the  caps  worn*  by  boys  and  men,  and 
a  variety  of  other  uaeM  purposes. 

Various  modes  of  forming  the  tubes,  either  by  twisting, 
itelliDg,'  op.dnMrang  the  strips  of  metal,  and  a  variety  of 
.mcflhaBJeal  oontrivanoes  for  effecting  these  objects^  may  be 
sug^^evied  ;>  but  tiie  method  preferred  by  the  patentee,  is  form- 
ing theitubes  of  ^strips  of  metal,  by  twisting  the  said  strips 
helically  or  conically  round  a  mandril  in  the  following  manner : 
£heet^metd  for  forming  the  tube  ia  cut  into  strips  of  the 
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desired  breadth^  according  to  the  stiffness  intended  to  be 
given  to  the  tube^  and  these  strips  are  then  twisted  round  a 
mandril.  They  are  afterwards  drawn  several  times  through 
*'  draw-plates/'  in  order  to  bring  them  to  the  required  dia- 
meter :  they  may  be  passed  through  one,  two,  or  more  pairs 
of  grooved  rollers,  and  by  altering  the  shape  of  the  grooves 
therein,  the  tubes  can  be  made  to  assume  a  circular,  oval, 
square,  or  any  other  desired  form.  When  this  operation  of 
drawing  or  rolling  has  been  effected,  the  helical  twists  are  in 
a  compressed  state,  and  only  shew  a  space  between  them, 
when  the  tube  is  bent  out  of  a  straight  line.  The  tube  is 
then  hardened  and  tempered,  great  care  being  taken  to  keep 
it  straight,  and  if  required,  it  may  be  turned  and  polished  in 
a  Uthe,  or  ornamented  in  any  other  manner.  It  should  be 
remarked,  that  the  length  of  the  strip  of  metal  must  be 
according  to  the  length  of  the  tube  required,  as  no  joining  of 
the  strip  of  metal  can  be  effected,  either  during  the  operation 
of  making  the  coil  or  afterwards ;  and  tiie  circumference  of 
the  mandril  must  not  be  less  than  the  breadth  of  the  strip  of 
metal  intended  to  be  used. 

In  Plate  XII.,  fig.  1,  is  a  front  view  of  the  machine  for 
making  the  elastic  metal  tubes,  and  fig.  2,  is  an  end  view 
of  the  same,  a,  a,  is  the  frame-work ;  6,  6,  a  bar  on  which 
a  sliding  piece  c,  traverses  the  whole  length  of  the  ma- 
chine. The  traverse  motion  is  effected  by  means  of  the 
wheels  d,  and  e.  From  the  axle  of  the  wheel  e,  proceeds 
a  screw-shaft/  which  passes  through  the  lower  end  of  the 
sUding-piece  c,  and  has  a  bearing  in  the  other  end  of  the 
frame-work ;  and  from  the  axle  of  the  wheel  d,  is  projected 
the  mandril  ff,  on  which  the  tube  or  hehcal  twist  is  formed : 
this  mandril  passes  through  an  opening  in  the  upper  part  of 
the  sliding-piece  c,  a  side  view  of  which  is  shewn  at  fig.  3. 
The  upper  part  of  this  sliding-piece  is  formed  into  a  spring- 
clasp  by  being  split  down  the  centre,  and  it  is  made  to  bind 
against  the  mandril  by  means  of  the  thumb-screw  h.  Imme- 
diately under  this  screw  is  an  opening,  through  which  the 
strip  of  steel  or  other  metal  is  introduced,  (see  fig.  1,)  in 
order  to  be  wound  on  the  mandril,  and  its  end  is  attached  to 
the  mandril  by  being  passed  through  an  opening  or  slot  at  i. 
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The  op^'ation  of  l^e  machine  is  aa  follows : — On  rotary 
motion  being  communicated  to  the  wheel  d^  the  mandril  g^ 
ia  made  to  revolye,  and  carry  with  it  the  strip  of  metal,  which 
ia  drawn  through  the  slit  before  mentioned^  in  the  spring- 
daq^  or  aliding-piece  c ;  and  the  wheel  d,  being  in  gear  with 
the  wheel  «,  caaaea  the  latter  to  reyolve^  and  carry  with  it  the 
scraw-shaft  /  which,  working  into  a  corresponding  thread 
ant  in  tha  sliding-piece  Cy  causes  it  to  moye  towards  the  end 
q£  the  mandril,  and  the  tube  formed  thereoji  b  then  with- 
dnom.  Before  commencing  the  making  of  another  tube, 
the  aUdiug^pieoQ  c,  must  be  drawn  to  the  other  end  of  the 
nwfthiaft  by  reveraii^  the  motion  of  the  screw-shaft  /. 

The  patentee  dairns,  as  his  invention,  ''  drawing,  rolling, 
or  twiatiuag  strips  of  metal,  by  any  convenient  means,  into  the 
Idrma  of  tubes  or  rods,  to  be  applied  to  the  purposes  above 
mentioned/^ — [luroUed  in  the  Petty  Bag  Office,  January, 
1844.] 

SpeeifleatMNi  dnwn  by  MeitfB.  Newton  and  Son.  . 


To  William  Davet,  of  Bath,  in  the  county  of  Somerset, 
slate  merchant,  for  certain  improvements  in  covering  the 
ridges  and  hips  of  roofs  of  buildings  with  slate  and  other 
materials.— ISesled  31st  July,  1843.] 

These  improvements  consist  in  a  peculiar  mode  of  combining 
slates  for  forming  the  hips  or  upper  angular  ridges  of  roofs  of 
buildings.  In  Plate  XI.,  fig.  1,  represents  a  detached  portion 
of  the  improved  hip,  or  ridge,  as  it  would  appear  in  perspec- 
tive. Fig.  2,  is  a  section  taken  transversely  through  the  same. 
The  slabs  of  slate,  to  form  the  hip  or  ridge  of  a  roof,  are  shewn 
at  A,  A.  They  may  vary  firom  about  half-au-inch  in  thickness, 
as  circumstances  shall  render  desirable.  In  area,  the  patentee 
has  found  lengths  of  from  three  to  six  feet,  by  from  five  to  eight 
inches  in  width,  will  answer  very  well,  but  he  does  not  con- 
fine himself  to  these  dimensions.  The  edges  of  these  slabs  of 
slate  being  straightened  and  squared,  the  edges  of  the  two 
slabs  which  are  to  meet  in  an  angle  above,  are  cut  to  suitabla 
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bevils^  according  to  the  lequired  expanse  or  angle  of  the  roof; 
and  these  edges  being  brought  together^  the  two  slabs  are 
connected  by  any  convenient  means,  as  for  instance  by  internal 
angle  irons^  or  angular  plates  of  metal^  as  represented  at  b,  b, 
in  the  section  fig.  2,  which  are  secured  to  the  slabs  of  slate  by 
screws  passed  through  them,  or  by  any  other  convenient  means, 
BO  as  to  hold  the  slabs  firmly  at  the  required  angle.  When 
this  connection  of  the  slabs  haa  be«i  effected;,  a  rib  or  bead  of 
slate,  or  metal,  c,  is  placed  upon  the  upper  angle  of  the  united 
slabs,  and  extends  over  the  whole  length  oi  the  slabs,  oover-** 
ing  their  joint.  This  rib,  or  bead,  is  made  feuat  in  its  place 
by  screws,  as  shewn  at  fig.  2,  or  by  any  other  suitable  mean& 
The  form  of  the  rib,  or  bead,  c,  is  neariy  cylindncal,  and  of 
about  two  or  three  inches  in  diameter,  with  an  angular  groove 
eut  in  it  to  fit  on  to,  and  cover,  the  top  joint  of  the  slabs;  but 
it  might  answer  equally  well  if  formed  elliptically,  or  with  an-» 
gular  sides,  provided  that  it  were  made  wide  enough  to  cover 
the  joint  sufficiently.  It  should  be  noticed,  that  care  must  be 
taken  to  charge  the  joints  prop^ly  with  white  lead,  or  other 
cement,  before  the  parts  are  put  together,  in  order  to  effectu-* 
ally  exclude  wet.  The  patentee  claims  an  improved  ridgei  or 
hip,  formed  by  combining  the  parts,  as  above  described,  for 
covering  the  edges  of  tibie  roofs  of  buildings.*-^[/nroUe(/  inihe 
Petty  Bag  Office,  January,  1844.] 

Speciflcaiiou  drawn  by  Messrs.  Newton  and  Son. 


To  Mark  Freeman,  of  Sutton  Common,  in  the  county  of 
Surrey,  gent.,  for  improvements  in  card  cases. — [Sealed 
22nd  August,  1848.] 

These  improvements  consist  in  the  application  of  certain 
mechanism  to  the  interior  of  card  cases,  by  means  of  which 
a  single  card  may  be  readily  withdrawn  when  required* 

A  card-case,  with  these  improvements  attached,  is  repre- 
sented in  Plate  XI.;  fig.  1,  being  a  longitudinal  section 
thereof;  fig.  2,  a  transverse  section,  with  the  lid  removed;  and 
fig.  3,  a  horizontal  section.  Card  cases  are  usually  made  u^n 
a  flat  block,  but  the  block  used  in  the  present  instance  is 
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formed  with  two  projections^  for  the  purpose  of  fbrming 
corresponding  recesses^  a,  b,  in  the  bottom  and  side  of  the 
case.  The  withdrawal  of  a  single  card  is  effected  by  a 
spring  Cj  the  parts  dy  e;  of  which  press  against  the  inside  of 
the  case,  and  the  part  f,  against  the  card  nearest  to  it :  this 
part^  is  bent  outwards  at  the  bottom  (see  fig.  2,)  sufficiently 
to  pass  under  one  card.  The  spring  c^  is  connected  with  the 
bd  of  the  case  by  a  piece  of  metal  ff,  so  that,  when  the  lid  is 
raised,  the  spring  will  lift  up  one  card ;  the  remainder  being 
retained  in  the  case  by  a  roughened  spring  h,  at  one  side,  and 
a  piece  of  coane  doth  e,  ghied  to  the  other ;  which  cloth,  by 
yielding  to  any  inequality  in  the  size  of  the  eards,  causes  them 
all  to  be  pressed  against  by  the  roughened  spring. 

When  appUed  to  what  are  called  limp  card  cases,  the  spring 
e,  is  connected  with  the  flap  of  the  case  by  a  strip  of  leather^ 
(instead  of  the  piece  of  metal  g,)  which  is  made  so  short  that; 
on  polling  up  the  flap,  the  spring  will  be  raised.  In  these 
card  cases  the  spring  h,  and  piece  of  cloth  i,  are  unnecessary; 
as  the  remamder  of  the  cards  will  be  retained  by  the  pressure 
of  the  hand. 

If  preferred,  the  spring  may  be  disconnected  from  the  M 
or  flap,  and  moved  by  hand. 

The  patentee  claims,  as  his  invention,  combining  with  card 
cases  suitable  apparatus  for  raising  or  moving  one  card  at  a 
time,  and  in  such  a  manner  that  it  may  the  more  easily  be 
taken  hold  of,  separated,  and  withdrawn  from  the  others  con- 
tained in  the  case. — [InroUed  in  the  Inrolment  Office,  Febru- 
ary, 1844.] 


To  John  Colla&d  Drake,  of  Elm-tree-road,  St.  John*$ 
Wood,  in  the  county  of  Middlesex,  land  surveyor,  for  im- 
provements in  lining  walls  of  houses. — [Sealed  22nd  August, 
1843.] 

Tnta  invention  consists  in  lining  the  walls  of  houses  with 
ealicoi  hnen,  or  other  suitable  fabric. 

The  mode  of  applying  this  invention  is  represented  at  fig.  1^ 
in  Plate  XI.    a,  is  the  cornice  of  the  room,  and  b,  the  skirtmg 
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iMNod;  c,  d,  are  two  pieoes  ot  the  improved  lining,  applied  to 
tiM  wall;  and  c^  ia  a  diTinon  or  portion  of  the  will  prq>ared 
Ibr  the  reception  of  another  piece  of  lining,  by  the  appUcation 
of  atripa  of  calico  or  linen  f,  three  or  four  inches  wide^  and 
coated  on  both  aides  wth  India-rubber  cement,  by  which  the 
edges  of  the  piece  at  lining  are  to  be  hM.  The  aoi&oe  of 
the  calico,  or  oth^  lining,  wUeh  comes  neit  tike  waU,  is  coated 
wtk  India-rubber,  and  its  other  side  vmy  be  painted,  eithev 
before  or  after  putting  up,  or  Iu»re  paper-hangings  i^iplied 
thereto;  if  the  lining  is  recpused  to  be  siaed^  tibct  ^Krald  be 
done  be&re  it  is  affixed  to  the  wmlL 

If  it  be  desired  to  apply  the  abo?e  linmg  to  »  newly4Miik 
wall,  as  a  substitate  for  the  ordinary  plaster,  the  surfreeof  the 
wall  is  divided  into  compartments,  by  peipendieQlar  and  hori* 
sontal  divisions  or  styles,  about  three  or  four  inches  wide; 
upon  these  styles  Roman  cement,  or  any  other  quickly-aettmg 
cement,  is  evenly  laid,  and  the  panels,  between  the  styles,  are 
filled  in  with  a  mixture  of  cement  and  sand,  so  as  to  rrader 
the  walls  perfectly  even.  When  the  cement  is  set,  the  styles 
are  covered  with  a  solution  of  India-rubber,  and  the  strips  of 
calico,  prepared  as  above,  are  attached  thereto,  forming  a  sub- 
stitute for  the  ordinary  wooden  battens;  the  operator  then 
stretches  the  lining  over,  and  attaches  it  to,  the  strips  of  calico 
upon  the  wall,  bringing  the  perpendicular  edge  of  each  suc- 
ceeding piece  of  the  lining  over  the  edge  of  the  preceding 
piece,  and  then,  by  cutting  off  the  overlap,  a  '^  flush  or  butting 
join^'  is  formed. 

Fig.  2,  is  an  edge  view  of  the  apparatus  by  which  the 
patentee  iq[>plies  the  lining  to  the  wall.  It  consists  of  two 
bars  ff,  h,  at  the  outer  ends  of  which  are  two  boards  iyj\  placed 
at  right  angles  therewith ;  these  boards  will  usually  be  fiioed^ 
and  hAve  diagonal  stays ;  but  when  it  is  required  to  vary  their 
relative  position,  for  instance,  in  covering  the  walls  of  stair- 
cases, then,  in  place  of  the  diagonal  stays,  a  semicircular  one 
is  to  be  used,  as  represented  at  ii:,  in  the  plan  view,  fig.  3;  by 
means  of  which,  with  the  set  screw  /,  any  desired  inclination 
may  be  given  to  the  boards.  The  bars  ff,  h,  are  connected 
together  by  saddle-pieces  m,  n,  which  embrace  both  bars.;  the 
apddle-piece  m»  is  secured  to  the  bar  ^,  and  the  saddle-pieoe  n, 
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to  tke  lutr  h,  by  the  d«nq»  o.  One  of  the  damps  it  shewn 
sepantdy  at  %.  4;  it  oontistB  of  two  bars 4>,  furnished  with 
small  points  p,  which  pass  tfaroagh  openings  in  the  saddle- 
pieces  into  the  ban  g,  k;  the  bars  o,  being  retamed  in  their 
proper  position  by  dipping  the  loop  or  collar  q,  over  them, 
and  inserting  the  wedge  r,  between  their  outor  ends,  lie 
lining  is  extended  over  the  pieces  of  felt  s,  at  the  nnder  aides 
of  the  boardi  i,  J,  and  secured  to  the  pina  at  the  upper  sides 
thereof;  the  bars  ff,  k,  are  then  moved  endwise,  by  turning  the 
screw  n,  which  works  in  the  standards  v,  projecting  from  the 
backs  <^  the  saddle-pieoes,  and  the  lining  being  thus  stretched 
to  the  required  extent,  it  is  ap^ed  to  the  walL 

The  patentee  doea  not  claim  the  applicatioii  oi  I»dia4ubber 
to  ftibricB,  in  order  to  render  them  inpervious  to  damp ;  bojt 
he  claims  die  mode  e£  Iming  walls  of  houses  by  the  appKea- 
lion  of  calico  or  other  ftbrics,  coated  <m  the  back  with  India- 
rubber,  as  above  described. — {InroUed  in  the  TnnUment  Ofice, 
Rbrwmf,  1844.] 


To  William  Dbnley,  of  Hnns-place,  Shane-itreet,  in  tke 
county  of  Middleseit, bricklayer,  Jbr  his  invention  of  certain 
bnprovemeniein  the  construction  of  fire-placee,  flues,  and 
chimneys, — [Sealed  21st  September,  1848.] 

This  invention  coneists,  firstly,  in  an  improved  me&od  or 
improved  methods  of  supplying  air  to  fire-places  to  support 
combustion,  and,  also,  in  forming  a  hollow  breast-plato  for 
the  fire-place }  which  hollow  breast-plato  is  placed  above  or 
at  the  upper  part  of  the  fire-place,  and  being  supphed 
with  cold  ail',  the  air  beetnnes  warmed  therein,  and  is  then 
allowed  to  issue  into  the  flue,  atfd  thereby  assist  or  increase  the 
draft  up  the  chimney,  and  prev^it  it  from  smoking.  Second- 
ly, in  constructing  flues  or  diimneyB  of  a  series  of  earthen- 
ware tubes  or  pipes,  either  round,  oval,  or  of  any  other  con- 
▼enient  fbrm,  and  set  in  brii^-work  in  a  peculiar  manner. 
Hiese  earthen  tubes  are  made  of  Stourbridge  day,  (nr  other 
firq>fOQf  material,  and  glased  inside,  to  prevent,  as  much  as 
possible,  the  adhesion  of  soot  or  dust.  Thirdly,  in  the  pecu- 
liar construction  of  downward  flues  loading  from  each  chim- 
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ney  and  fire-place  to  the  basemeDt  story  of  the  house ;  whereby 
the  chimneys  can  be  swept  or  cleansed^  and  the  dust  and 
ashes  from  the  fire-place  rema?ed^  without  the  necessity  of 
oitermg  the  room.  In  Plate  XII.^  fig.  1^  rq>re8ents  a  vertical 
section  taken  through  the  middle  of  a  stack  of  chimneys  con- 
structed upon  this  improved  plan ;  a^  b^  c^  n,  are  four  fire- 
places, and  Uy  by  c,  d^  are  the  chimneys  or  soot^flues  apper- 
tfluiing  thereto,  the  peculiar  construction  of  which  will  be 
hereaft^  more  particularly  described.  B,  is  the  main  air- 
flue^  whereby  air  is  brought  from  the  external  atmosphere  at 
the  basement  story,  and  supplied,  in  a  cold  or  warm  state,  by 
branch-pipes  to  the  fire,  to  support  oombostion,  and  to  tiie 
chimney,  to  increase  the  draffc.  Each  fire-place  is  also  f«r* 
nished  with  a  downward  fiue,  as  seen  at  a'^y  b^y  c*,  whereby  the 
soot  from*  the  chimney,  and  the  dust  and  ashes  from  the  fire^ 
pbce,  are  removed.  These  downward  flues  merge  in  their 
descent  into  one,  and  at  the  basement  story  of  the  house 
ultimate  empty  themselves  by  one  aperture  into  a  fire^proof 
soot-receiver  or  chamber  /.  By  this  means,  it  will  be  seed 
that  the  chimney  communicating  with  this  soot-receiTer  / 
may  be  swept  from  the  top  of  the  house,  without  entering  any 
of  the  rooms,  except  for  the  purpose  of  closing  the  registers, 
so  as  to  prevent  the  soot  from  entering  the  room.  Figs.  2,  and 
3,  represent  horieontal  sections  of  fig.  1,  taken  on  the  line« 
1,  2,  and  3, 4.  The  improvements  upon  fire«>places  will  be  seen 
best  in  the  enlarged  views»  figs.  4,  5,  and  6;  fig.  4,  being 
a  vertical  section,  taken  through  the  centre  of  the  fire-place; 
fig.  5,  a  partial  front  elevation,  some  of  the  parts  being  seen 
in  section,  the  better  to  explain  its  construction ;  and  fig.  6^ 
a  plan*  or  top  view. 

The  air  to  support  combustion  k  siqppiUed  to  the  five 
partly  frY>m  the  room,  between  the  front  bars,  in  the  ordinary 
maimer,  but  principally  from  the  basement  story,  through  the 
main  air-flue  e,  by  means  of  the  horizontal  facvnch  pipe  e, 
fig.  5,  which  enters  the  fire-place  immediately  below  the  fire- 
bars, and  is  furnished  with  a  regulator  ff.  The  air  from  the 
pipe  e,  enters  the  fire  between  the  fire-bars  below,  and 
also  through  holes  i,  t,  made  at  the  back  of  the  grate  as 
seen  in  fig.  4 )  it  is  also  allowed  to  issue  through  the  hohBJJ, 
immediately  brfore  the  front  bars,  as  se^i  in  all  three  figuiras. 
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The  regiiter  plate  n,  of  each  fire-grate  is  constructed  in  such 
a  manner  as  to  exactly  fit  and  close  the  downward  flue^  and 
prevent  it  from  ococimunicating  with  the  chimney  flue^  as  seen 
in  fig.  4. 

In  order  to  increase  the  draft  in  the  chimney,  and  supply 
it  with  a  warm  current,  the  air  10  conducted  from  the  main 
air-flue  ^  and  boruonftal  branch  pipe  e,  up  the  vertical  pipe 
e*y  into  the  hollow  breast-plate  k,  k,  as  seen  in  fig.  5.  This 
hreast^-plate  is  made  of  metal,  and  of  a  peculiar  form,  being 
besvilled  off  to  an  edge  at  its  lower  part.  By  constructing  the 
breast-plate  in  this  manner,  the  draft  is  much  improved  f  hx 
when  the  breasts  of  the  chimneys  are  built  of  bricks,  in  the 
ordinary  manner,  they  are  made  square,  and  unless  the  grate 
i»  set  £ur  bade,  the  smdke  is  sometimes  prevented  from  ascendp^ 
ing  the  chimney,  and  drives  into  the  room.  The  hollow  breast- 
plate k,  being  placed  tJiKyve  the  fire,  as  the  cold  air  is  admitted 
into  the  h<dlow,  it  quickly  becomes  heated,  and  passes  out 
through  the  grating  /,  into  the  chimney,  as  shewn  by  the 
arrows,  fig.  4* 

Instead  of  making  the  upfet  part  et  fire*plaoe8>  or  the  com- 
mencement of  the  flues,  of  a  great  width,  as  is  generally  the 
ease,  Jthe  patentee  proposes  to  contract  this  space,  in  order  to 
prevents  an  accumulation  of  cold  ahr,  which  often  causea  chim- 
neys to  smoke  when  a  fire  is  first  lighted,  and  before  the  body 
of  cold  air  becomes  sufficiently  heated  to  cause  it  to  aseend.* 

The  commencement  of  the  flue  is,  according  to  this  im» 
proved  plan,  formed  by  a  funnel-shaped  tube,  supported  by  an 
iron  plate  m,  which  is  stepped  into  the  wall  or  brickwork,  as 
seen  in  figs.  4,  and  5.  This  plate  is  the  foundatioa  upoa  wlqch 
thie  chimney  I  tubes  rest,  and, -in  order  to  prevent,  the  tubes 
from  shifting,  a  shoulder  is  formed  on  the  plate,  into  whueh 
they  are  cemented,  as  shewn  in  figs.  4,  5,  and  7.  The  naetfaod 
of  ooastmetiii^-  the  remaining  portion  of  the  chimney  flues 
will  be  better  understood  by  referring  to  the  latter  figure,  which 
repvesents'a  partial  vertical  seetion  of  a  chimney,  flue  on  aa 
enlarged  scale.  The  different  laigths  of  tubing  are  jointed 
together  by  means  of  m^al  bands,  and  at  convenient  distances 
metal  plates,  similar  to  the  foundaticsi  plate  m,  are  stepped 
into  the  'Wtdl,   to  assist  in  suppc^ting  the  superincumbent 
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weight.  CliiBiiiejF»  mMitiiiutvt  aa  this  plan  have  not  been 
fcond  ta  lUfuki.  diinin€y*pot8,  and  diarefiwe  the  flues  in  6g. 
I>  ave  aliewn  as  terminating  fhiab  with  the  faridc-work ;  hoJt, 
if  thought  desirable,  chimney-pots  or  tubes  may  be  empl<^red ; 
and,  in  sndi  case,  the  upper  part  of  the  chimn^  shaft  may, 
if  required,  be  made  ornamental  so  as  to  partially  conceal  the 
lerminati^  of  the  pots  or  tubes  from  view,  as  seen  in  fig.  8; 
the  ornaxnentai  railing  being  also  nsefiil  to  baffle  the  wind, 
and  prevent  it  from  beating  down  the  diimneys.  Upon  re- 
ferring to  the  plan  view,  fig.  2,  it  will  be  seen  that,  at  the 
upper  part  of  tl»  chimneys,  spacesareleft  round  the  tubes,  for 
Aa  Ireeciycidation  of  air ;  moreover,  the  air-flue  b,  terminates 
m  Aese  qpaeesi,  within  a  few  feet  of  tiie  top  of  the  house,  as 
sem  in  fi^  1,  and  2.  The  ipaees  round  the  several  tid>es 
eoimmuniGate  with  one  another  by  openings  made  in  the  brick- 
woric,  as  seen  at  fig.  2,  and  by  the  air  playing  fireely  roimd 
the  tubes,  and  ultimately  ascending  into  the  atmosphere,  it  has 
a  tendency  to  carry  off  the  smoke  firom  the  chimneys. 

The  downward  flues,  before  mentioned,  designed  for  the 
purpose  of  carrying  off  the  dust  and  ashes  fitmi  the  fire,  and 
also  the  soot  finom  the  dumney  flues,  when  the  latter  are 
swept,  are  constructed  of  the  same  descriptibn  of  materials, 
and  put  together  in  exactly  the  same  manner  as  the  chuu'- 
ney  flues;  bat  that  part  of  the  flue  which  is  placed  immcK 
diately  behind  the  grate  should  be  o^ral,  as  seen  best  ht 
fig.  8,  for  tibe  purpose  of  obtaining  a  greater  width  than 
omild  be  conveniently  obtained  if  cylindrical  tubes  were  em- 
ployed. The  soot  and  dust  veceiver/  is  made  fire-pro(tf,  and 
kept  elose,  in  order  to  prevent  the  possibflity  of  any  live  eoal 
finun  the  fires  ^;niting  the  soot,  or  other  substance  tint  may 
be  therein. 

The  patentee  states  that  he  is  aware  of  downward  flues 
having'  been  heretofore  employed,  whereby  chimneys  may  be 
swept,  and  the  soot,  dust,  and  oAer  similar  produets  of  eom-^ 
bustion  carried  oS^  without  enterii^  the  apaitments.  He  does 
not,  theiefove,  intend  to  claim  tiie  employment  df  downward 
floes  for  this  purpose;  nor  does  he  daim  supplying fire^plaeeft 
with  air  by  means  6t  aa  air-flue,  eommuniartiiig  with  the  at* 
moiphere-;  but  he  daims,  firstly,  eons^nictmg  dimnieys  ov 
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t6ot  fliie%  aad  also  tlie  downward  flnes^  as  above  described^  of 
oval,  cylindrical,  or  other  conyeniently  shaped  earthenware 
tabes,  set  in  iMrickwork ;  Secondly,  the  employment  of  a  hol- 
low breast-plate,  above  fire-places,  and  supplying  it  with  air 
as  above  desmbed.  And  also  the  peouhar  method,  above  de- 
scribed, of  sUpplymg  air  to  the  fire  for  eombustion,  and  to  the 
soot-fine  or  diimney,  for  increasmg  or  assisting  the  draft.— 
[InroHedh^  the  BoU$  Chapel  Office,  Murek,  1844.] 

Specification  drawn  by  Metsn.  Newton  and  Son. 


To  Richard  Boote^  of  Bur^em,  in  the  county  of  Staffed, 
earthenwitre  mmmfacturer*9  ekrk,  for  tertam  imptwe^ 
ments  in  pottery  md  mosaic  work. — [Sealed  5th  October, 
1848.] 

This  invention  ocmsists  in  improvements  in  forming  designs 
wi  pottery,  and  prodncii^  the  combinations  known  by  the 
name  of  mosaie  work. 

In  Older  to  prodnce  colored  designs  on  gronnds  of  difier* 
ent  ocdors  (soch  as  a  black  design  upon  a  white  groond,  or 
vice  versd)y  the  designs  are  first  made  from  a  monld,  in  the 
same  manner  as  in  the  ordinary  ^'figoring^'  process;  they  are 
t&en  laid  m  the  moulds  nsed  for  forming  the  piece  of  ware, 
and  the  ground  eolor,  being  poured  on,  will  cover  the  back, 
and  fill  up  the  spaces  between  the  difierent  parts  of  the  design; 
on  leaving  the  moulds,  the  design  will  appear  quite  clear  and 
diskinet  oa  the  sux&ot  of  the  jHece  of  ware.  This  prooara  is 
appliesUe  to  the  manufaeture  of  tile^  biidui,  quarries^  panels 
and  slabs  of  various  shapes,  ft;c. 

▲nolher  method  consists  in  cutting  the  design  in  paper^ 
pardunent,  or  any  similar  pliable  subsianee>  and  laying  it  in 
the  moulds,  the  halves  of  which  are  then  fastened  togath«r, 
and  the  gsoiind  color  is  poured  in ;  after  which,  the  paper  or 
other  HBttterial  i»  removed,  and  another  eoksr  is  poured  in,  to 
fann  tkedeviee,  and  the  inner  finingof  the  ware.  When  it  has 
attained  the  desired  thiekness,  the  remaining  liquid  is  wiil^ 
drawn>  and,  after  standkig  for  a  Aoxi  time,  the  piece  of  wase 
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will  leave  the  mould  with  all  the  colors  perfectly  distinct 
upon  its  surface. 

To  produce  a  raised  pattern,  of  a  different  color  to  the 
ground  of  the  piece  of  ware,  the  design  is  carved,  or  other- 
wise produced,  on  the  inside  of  the  plaster  of  Paris  moulds 
used  for  hollow  ware,  and  filled  in  with  the  composition  of 
which  the  raised  figures  are  intended  to  consist ;  the  halves  of 
the  mould  being  then  fastened  together,  the  slop  that  is  to 
form  the  ground  is  poured  in,  and  allowed  to  stand  until  the 
composition  adhering  to  the  mould,  is  of  the  thickness  re- 
quired for  the  body  of  the  ware;  the  remaining  fluid  stuff  is 
then  withdrawn  in  the  usual  way.  If  the  ground  is  of  an  ex- 
pensive color,  the  slop  only  should  be  allowed  to  remain  a 
sufficient  time  to  give  a  very  thin  coating  to  the  mould;  it  is 
then  drawn  off,  and  some  other  slop,  of  an  inferior  quality,  is 
poured  in,  to  form  the  inner  lining  of  the  piece  of  ware. 

When  designs  of  a  mosaic  or  like  character  are  required, 
the  pattern  is  formed  of  compositions  of  various  colors,  and 
fixed  upon  the  inside  of  the  mould ;  the  halves  of  the  mould 
are  then  fastened  together,  and  slop,  of  a  suitable  color  for 
the  ground-work  (such  as  black  or  blue),  is  poured  in ;  as  soon 
as  a  sufficient  thickness  of  clay  has  adhered  to  the  mould,  the 
remaining  fluid  stuff  is  withdrawn. 

The  patentee  claims,  as  his  invention,  the  several  processes 
above  described. — [InroUed  in  the  Inrolment  Office^  April, 
1844.] 


To  Hugh  Lee  Pattinson,  ofBensham  Grove,  (roteshead,  in 
the  county  of  Durham,  manufacturing  chemist,  for  his  in- 
vention of  improvements  in  the  manufacture  of  white  lead, 
part  of  which  improvements  are  applicable  to  the  manu- 
facture of  magnesia  and  its  salts. — [Sealed  24th  Sept. 
^1841.] 

This  invention  consists  in  dissolving  carbonate  of  magnesia 
in  water  impregnated  with  carbonic  acid  gas,  by  acting  upon 
magnesian  limestone,  or  other  earthy  substances  containing 
magnesia  in  a  soluble  form,  or  upon  rough  hydrate  of  mag- 
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nesia  in  the  mode  hereafter  described^  and  in  applying  this 
solution  to  the  manufacture  of  magnesia  and  its  salts^  and  to 
the  precipitation  of  carbonate  of  lead  from  any  of  the  soluble 
salts  of  lead,  but  particularly  the  chloride  of  lead;  in  which 
latter  case,  the  carbonate  of  lead,  so  precipitated,  is  triturated 
with  a  solution  of  caustic  potash  or  soda,  by  which  a  small 
quantity  of  chloride  of  lime,  contained  in  it,  is  converted  into 
hydrated  oxide  of  lead,  and  the  who^e  rendered  similar  in  com- 
position to  the  best  white  lead  of  commerce.  The  manner  in 
which  these  improvements  are  carried  into  effect  is  thus  de- 
scribed by  the  patentee : —  I  take  magnesian  limestone,  which 
is  well  known  to  be  a  mixture  of  carbonate  of  lime  and  car- 
bonate of  magnesia,  in  proportions  varying  at  different  locali- 
ties, and,  on  this  account,  I  am  careful  to  procure  it  from 
places  where  the  stone  is  rich  in  magnesia.  This  I  reduce  to 
powder,  and  sift  it  through  a  sieve  of  forty  or  fifty  apertures 
to  the  linear  inch.  I  then  heat  it  red  hot,  in  an  iron  retort  or 
reverberatory  furnace,  for  two  or  three  hours,  when,  the  car- 
bonic acid  being  expelled  from  the  carbonate  of  magnesia,  but 
not  from  the  cai'bonate  of  lime,  I  withdraw  the  whole  from 
the -retort  or  furnace,  and  suffer  it  to  cOol.  The  magnesia 
contained  in  the  limestone  is  now  soluble  in  water  impreg- 
nated with  carbonic  acid  gas,  and,  to  dissolve  it,  I  proceed  as 
follows : — ^I  am  provided  with  an  iron  cylinder,  lined  with  lead, 
which  may  be  of  any  convenient  size,  say  four  feet  long,  by 
two  feet  and  a  half  in  diameter ;  it  is  frirnished  with  a  safety- 
valve  and  an  agitator,  which  latter  may  be  an  axis  in  the 
centre  of  the  cylinder,  with  arms  reaching  neai'ly  to  the  cir- 
cumference, all  made  of  iron,  and  covered  with  lead.  The 
cylinder  is  placed  horizontally,  and  one  extremity  of  this  axis 
is  supported  within  it  by  a  proper  carriage,  the  other  extre- 
mity being  prolonged,  and  passing  through  a  stuffing-box  at 
the  other  end  of  the  cylinder,  so  that  the  agitator  may  be 
turned  round  by  applying  manual  or  other  power  to  its  pro- 
jecting end.  A  pipe,  leading  from  a  force-pump,  is  connected 
with  the  under-side  of  the  cylinder,  through  which  carbonic 
acid  gas  may  be  forced  from  a  gasometer  in  communication 
with  the  pump,  and  a  mercurial  gauge  is  attached,  to  shew  at 
all  times  the  amount  of  pressure  within  the  cylinder,  inde- 
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pendently  of  the  safety-valve.  Into  a  cylinder  of  the  size 
given^  I  introduce  from  100  to  120  pounds  of  the  calcined 
limestone^  with  a  quantity  of  pure  water^  nearly  filling  the 
cylinder ;  I  then  pump  in  carbonic  acid  gas^  constantly  turning 
the  agitator^  and  forcing  in  more  and  more  gas^  till  absorption 
ceases,  under  a  pressure  of  five  atmospheres.  I  suffer  it  to  stand 
in  this  condition  three  or  four  hours,  and  then  run  off  the  con- 
tents of  the  cylinder  into  |  cistern,  and  allow  it  to  settle.  The 
dear  liquor  is  now  a  solution  of  carbonate  of  magnesia  in 
water  impregnated  with  carbonic  acid  gas,  or,  as  I  shall  here- 
after call  it,  a  solution  of  bicarbonate  of  magnesia,  having  a 
specific  gravity  of  about  1.028,  and  containing  about  1600 
grains  of  carbonate  of  magnesia  to  the  imperial  gallon. 

I  consider  it  the  best  mode  of  obtaining  a  solution  of  bi- 
carbonate of  magnesia,  from  magnesian  limestone,  to  operate 
upon  the  limestone  after  being  calcined  at  a  red  heat  in  the 
way  described ;  but  the  process  may  be  varied,  by  using,  in 
the  cylinder,  the  mixed  hydrates  of  lime  and  magnesia,  ob- 
tained by  completely  burning  magnesian  limestone  in  a  kiln, 
as  commonly  practised,  and  slaking  it  with  water  in  the  usual 
manner ;  or,  to  lessen  the  expenditure  of  carbonic  acid  gas,  the 
mixed  hydrates  may  be  exposed  to  the  air  a  few  weeks,  till  the 
lime  has  become  less  caustic,  by  the  absorption  of  carbonic 
acid  from  the  atmosphere.  Or  the  mixed  hydrates  may  be 
treated  with  water,  as  practised  by  some  manufacturers  of 
Epsom  salts,  till  the  lime  is  wholly  or  principally  removed; 
after  which  the  residual  rough  hydrate  of  magnesia  may  be 
acted  upon  in  the  cylinder,  as  described;  or  hydrate  of  mag- 
nesia may  be  prepared  for  solution  in  the  cylinder,  by  dissol- 
ving magnesian  limestone  in  hydrochloric  acid,  and  treating 
the  solution,  or  a  solution  of  chloride  of  magnesium,  obtained 
from  sea-water  by  salt-makers,  in  the  form  of  bittern,  with  its 
equivalent  quantity  of  hydrate  of  lime,  or  of  the  mixed  hy- 
drates of  lime  and  magnesia,  obtained  by  completely  burning 
magnesian  Umestone,  and  slaking  it  as  above.  When  I  use 
this  solution  of  bicarbonate  of  magnesia  for  the  purpose  of 
preparing  magnesia  and  its  salts,  I  evaporate  it  to  dryness,  by 
which  a  pure  carbonate  of  magnesia  is  at  once  obtained,  with- 
out the  necessity  of  using  a  carbonated  alkali,  as  in  the  old 
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process ;  and  from  this  I  prepare  pure  magnesia^  by  calcina- 
tion, in  the  usual  manner ;  or,  instead  of  boiling  to  dryness, 
I  merely  heat  the  solution  for  some  time  to  the  boiling  point, 
by  which  the  excess  of  carbonic  acid  is  partly  driven  off,  and 
pure  carbonate  of  magnesia  is  precipitated,  which  may  then 
be  collected,  and  dried  in  the  same  way  as  if  precipitated  by 
a  carbonated  alkali.  If  I  require  sulphate  of  magnesia,  I 
neutralize  the  solution  of  bicarbonate  of  magnesia  with  sul- 
phuric acid,  boil  down,  and  crystallize  /  or  I  mix  the  solution 
with  its  equivalent  quantity  of  sulphate  of  iron,  dissolved  in 
water,  heated  to  the  boiling  point,  and  then  suffer  the  precipi- 
tated carbonate  of  iron  to  subside ;  after  which  I  decant  the 
clear  solution  of  sulphate  of  magnesia,  boil  down,  and  crystal- 
lize as  before.  When  using  this  solution  of  bicarbonate  of 
magnesia  for  the  purpose  of  preparing  carbonate  of  lead,  I 
make  a  saturated  solution  of  chloride  of  lead  in  water,  which, 
at  the  temperature  of  fifty  or  sixty  degrees  of  Fahrenheit,  has 
a  specific  gravity  of  about  1.008,  and  consists  of  1  part  of 
chloride  of  lead  dissolved  in  126  parts  of  water.  I  then  mix 
the  two  solutions  together,  when  carbonate  of  lead  is  imme- 
diately precipitated ;  but,  in  this  operation,  I  find  it  necessary 
to  use  certain  precautions,  otherwise  a  considerable  quantity 
of  chloride  of  lead  is  carried  down  along  with  the  carbonate. 
These  precautions  are,  first,  to  use  an  excess  of  the  solution  of 
magnesia,  and  secondly,  to  mix  the  two  solutions  together  as 
rapidly  as  possible.  As  to  the  first,  when  using  a  magnesian 
solution,  containing  1600  grains  of  carbonate  of  magnesia  per 
imperial  gallon,  with  a  solution  of  chloride  of  lead,  saturated  at 
fifly-five  or  sixty  degrees  of  Fahrenheit,  one  measure  of  the  for- 
mer to  eight  and  a  half  of  the  latter,  is  a  proper  proportion ;  in 
which  case  there  is  an  excessof  carbonate  of  magnesia  employed^ 
amounting  to  about  an  eighth  of  the  total  quantity  contained 
in  the  solution.  When  either  one  or  both  the  solutions  vary 
in  strength,  the  proportions  in  which  they  are  to  be  mixgd 
must  be  determined  by  preliminary  trials :  it  is  not,  however, 
necessary  to  be  very  exact,  provided  there  is  always  an  excess 
of  carbonate  of  magnesia,  amounting  to  from  one-eighth  to 
one-twelfth  of  the  total  quantity  employed.  If  the  excess  is 
greater  than  one-eighth,  no  injury  will  result,  except  the  un- 
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necessary  expenditure  of  the  magnesian  solution.  As  to  the 
seeond  precaution,  of  mixing  the  two  solutions  rapidly  together, 
it  may  be  accomplished  variously ;  but  I  have  found  it  a  good 
method  to  run  them  in  two  streams,  properly  regulated  in 
quantity,  into  a  small  cistern,  in  which  they  are  to  be  rapidly 
blended  together,  by  brisk  stirring,  before  passing  out,  through 
a  hole  in  the  bottom,  to  a  large  dstem  or  tank,  where  the 
precipitate  finally  settles.  The  precipitate,  thus  obtained, 
is  to  be  collected,  washed,  and  dried  in  the  usual  manner.  It 
is  a  carbonate  of  lead,  very  nearly  pure,  and  suitable  for  most 
purposes,  but  it  always  contains  a  small  portion  of  chloride  of 
lead,  seldom  less  than  from  one  to  two  per  cent.,  the  presence 
of  which,  even  in  so  small  a  quantity,  is  somewhat  injurious 
to  the  color  and  body  of  the  white  lead.  I  decompose  this 
chloride,  and  convert  it  into  a  hydrated  oxide  of  lead,  by 
grinding  the  dry  precipitate  with  a  solution  of  caustic  alkali, 
in  a  mill,  similar  to  the  ordinary  mill,  used  in  grinding  white 
lead  with  oil,  adding  just  so  much  of  the  ley  as  may  be  re- 
quired to  convert  the  precipitate  into  a  soft  paste.  I  allow 
this  paste  to  lie  a  few  days ;  after  which,  the  chloride  of  lead 
being  entirely,  or  almost  entirely,  decomposed,  I  wash  out  the 
alkaline  chloride,  formed  by  the  reaction,  and  obtain  a  white 
lead,  similar  in  composition  to  the  best  white  lead  of  com- 
merce. I  prepare  the  caustic  alkaline  ley  by  boiling  together, 
in  a  leaden  vessel,  for  an  hour  or  two,  one  part,  by  weight,  of 
dry  and  recently  slaked  hme,  two  parts  of  crystallized  car- 
bonate of  soda  (which,  being  cheaper  than  carbonate  of  potash, 
I  prefer),  and  eight  parts  of  water.  The  clear  and  colorless 
caustic  ley,  obtained  after  subsidence,  will  have  a  specific  gra- 
vity of  about  1.090;  and,  when  drawn  oif  from  the  sediment, 
must  be  kept  in  a  close  vessel  for  use. 

The  patentee  claims.  Firstly,  the  dissolving  of  magnesia  out 
of  magnesian  limestone,  and  other  earthy  substances  contain- 
ing magnesia  in  a  soluble  form,  by  submitting  the  same  to 
the  action  of  water  impregnated  with  carbonic  acid  gas ;  and 
also  the  dissolving  of  magnesia,  by  the  same  mode  of  opera^ 
ting,  out  of  the  impure  hydrate  of  magnesia,  obtained  by  the 
action  of  hydrate  of  lime  on  a  solution  of  chloride  of  magne-t 
Slum. 
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Secondly^  the  application  of  this  solution  of  bicarbonate  of 
magnesia  to  the  manuiacture  of  carbonate  of  magnesia^  by 
which  he  is  enabled  to  produce  this  latter  substance  (and  from 
it  pure  magnesia),  without  the  use  of  a  carbonated  alkali;  he 
chums,  also,  the  apphcation  of  this  solution  of  bicarbonate  of 
magnesia  to  the  manuiacture  of  sulphate  of  magnesia,  in  the 
manner  described. 

Thirdly,  the  apphcation  of  a  solution  of  bicarbonate  of 
magnesia  to  the  manufacture  of  white  lead,  by  precipitation, 
as  described ;  any  soluble  salt  of  lead  being  used,  but  chiefly 
the  chloride  of  lead;  and,  Fourthly,  the  apphcation  of  caustic 
alkaU  to  the  precipitate  obtained  in  the  latter  case,  for  the  pur- 
pose of  converting  the  small  quantity  of  chloride  of  lead,  in 
the  precipitate,  into  hydrated  oxide  of  lead.  The  patentee 
does  not  confine  himself  to  any  particular  form  of  apparatus, 
provided  the  general  character  of  the  invention  be  retained ; 
which  is,  to  separate  magnesia  from  earthy  substances  con- 
taining it,  by  means  of  water  impregnated  with  carbonic  acid 
gas,  and  to  apply  the  solution  of  bicarbonate  of  magnesia, 
thus  obtained,  to  the  manufacture  of  magnesia  and  its  salts, 
and  to  the  manufacture  of  white  lead  by  precipitation,  in  the 
manner  already  fiilly  described. —  [Inrolled  in  the  Inrolment 
Office,  March,  1842.] 


To  Richard  Grevillb  Pigot,  of  Old  Cavendish-street,  in 
the  county  of  Middlesex,  gent,,  for  his  invention  of  im^ 
proved  apparatus  for  supporting  the  human  body  when 
immersed  in  water,  for  the  purpose  of  preventing  drowning. 
—[Sealed  25th  April,  1843.] 

The  improved  method  of  supporting  the  human  body  in  the 
water,  which  forms  the  subject  of  this  patent,  is  intended  to 
give  the  greatest  amoimt  of  aurihaiy  buoyancy  to  the  human 
frame,  in  the  smallest  space  consistent  with  efficiency,  and  with 
the  least  possible  inconvenience  to  the  wearer;  it  is  adapted 
in  form,  and  method  of  apphance,  to  that  part  of  the  human 
frame  which  more  particularly  requires  an  additional  buoyancy, 
and,  at  the  same  time,  it  is  appUcable  to  all  classes,  and  both 
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sexes— of  continual  wearability^  yet  pennitting  at  all  times, 
by  its  fonn,  of  snch  convenient  conceahnent^  as  shall  render 
it  imperceptible  to  the  eye  of  the  common  observer. 

Secondly,  as  from  long  immersion  in  the  water,  at  inclement 
seasons,  even  the  strongest  and  most  proficient  swimmers 
become  chilled,  and  the  physical  powers  of  endurance  so  much 
paralyzed  and  perished,  that,  though  supported  by  such  an 
agent  as  the  improved  apparatus,  few  but  the  hardy  and  in- 
ured could  survive  a  protracted  immersion ;  it  is  of  the  utmost 
necessity,  as  a  provision  for  the  worst,  that  mariners  and 
voyagers  by  sea  should,  as  much  as  possible  (in  northern 
latitudes),  clothe  themselves  warmly ;  whereby  they  will  be 
enabled  to  resist  much  longer  the  chill  incident  to  long  im- 
mersion, which  is  more  particularly  felt  about  the  kidneys 
and  region  of  the  loins ;  in  which  sensitive  part  the  blood 
soonest  loses  its  caloric,  and  entails  that  palsy  so  &tal  to  the 
physical  powers,  to  retain  which,  and  to  keep  up  the  warmth 
in  the  lower  limbs  and  trunk,  the  apparatus  is  combined  in 
such  a  manner  that  it  is  both  a  buoyant  power  and  a  protec- 
tion from  the  chill  of  the  water,  as  will  hereafter  be  described. 

In  Plate  XI.,  fig.  1,  represents  the  form  and  external  ap- 
pearance of  the  invention,  as  a  life-preserving  shirt  front,  or 
chemisette,  to  be  worn  over  the  shirt,  and  assuming  then  the 
appearance  of  the  front  of  that  garment ;  containing  within  it 
an  apparatus  constructed  with  air-proof  cells,  of  capacity  pro- 
portioned to  the  wei^t  and  sise  of  the  wearer,  communicating 
with  each  other,  and  simultaneously  inflatable  by  means  of 
the  air-valve  a,  and  enclosed  between  any  two  waterproof 
fabrics.  When  put  on,  by  passing  the  head  through  the 
aperture  b,  the  front  of  the  apparatus  assumes  its  place  ex- 
actly over  and  upon  the  cavity  of  the  chest  and  limgs ;  forming, 
as  it  were,  an  additional  artificial  lung,  the  lateral  air-cells  of 
which  extending  in  a  narrow  band  over  either  shoulder,  ex- 
pand into  the  two  shoulder  flaps  c,  c,  that  fiedl  upon  the 
scapulas,  and  are  there  confijied  by  the  ties  d,  d.  The  shoul- 
der flaps  are  fastened  down  upon  the  back  region  of  the  lungs 
by  the  two  loops  e,  e,  suspended  from  their  outer  angles, 
through  which  the  strings  or  bands  f,  /,  affixed  to  the  front 
of  tiie  apparatus,  pass,  and  are  then  tied  in  front,  whereby 
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the  wliole  is  immoveably  and  safely  fixed  upon  the  chest  and 
back,  without  the  possibility  of  slipping;  the  whole  shielding, 
by  its  position,  the  chest  and  coUar  bones  from  external  inju- 
ries. The  apparatus  may  be  worn,  either  inflated,  without 
inconvenience  or  unsightly  appearance,  or  inflated  only  pre- 
vious to  being  used,  by  means  of  the  air-valve  depending  on 
the  left  side  of  the  breast,  close  to  the  mouth.  When  worn 
alone  as  a  bathing  companion,  it  may  be  taken  out  of  its 
covering,  and  used  either  with  the  shoulder  flaps  fastened 
down  on  the  back  in  the  way  described,  or  by  merely  tying 
\h&  front  bands  round  the  waist,  when  the  shoulder  flaps  will 
rise,  and  form  an  agreeable  support  and  pillow  for  the  head,  if 
the  bather  is  floating  on  his  back ;  thus  greatly  relieviug  the 
fatigue  felt  in  the  vertebree  of  the  neck  by  long  immersion  in 
the  water.  Upon  the  occasion  of  bathing  with  the  apparatus 
as  described,  additional  convenience  is  moreover  felt  by  the 
use  of  the  martingale  g^  which  may  be  affixed  to  the  bottom 
of  the  front,  passed  between  the  legs,  and  fastened  either  to 
buttons  on  the  bottom  of  the  inner  angle  of  each  flap,  when 
worn  down,  or  to  buttons  on  the  centre  of  the  back  of  the 
waistbands.  The  addition  of  this  martingale  enables  the 
buoyancy  of  the  apparatus  to  difluse  its  action,  and  lift 
equally  the  lower  and  more  heavy  parts  of  the  body,  as  also 
to  steady  the  buoyant  power  of  the  chest. 

Fig.  2,  shows  the  shirt  front,  or  chemisette,  in  one,  with  a 
waterproof  hose,  for  supporting  the  body,  and,  at  the  same 
time,  resisting  the  evil  dOFecta  of  long  immersion  in  the  water. 
The  lower  garment,  or  hose,  composing  at  once  a  foot  and 
leg  covering,  worn  with  shoes,  ascends  in  the  form  of  a  con- 
tinuous hose  or  pantaloon,  without  opening,  embracing  the 
chest,  under  the  breasts,  by  a  waistband  of  broad  India-rub- 
ber web,  to  which  the  chemisette  is  affixed ;  which  belt,  on 
immersion,  prevents  all  access  of  water  between  it  and  the 
body,  without  inconvenient  ligature.  This  garment  is  made  of 
an  inner  casing  of  flannel,  which,  at  the  same  time  that  it 
keeps  up  the  warmth  of  the  limbs  and  body,  acts  as  an  ab- 
sorbent of  all  perspiration.  The  external  covering  of  the  hose 
is  cloth,  or  other  woollen  fabric,  having  on  its  internal  surface 
a  light  waterproof  composition. 
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Fig.  3^  shews  the  same  form  as  fig.  1^  with  the  addition  of 
an  inflatable  cravat  or  stocky  affixed  to^  and  communicating 
therewith.  Fig.  4,  shews  a  modification  of  the  same^  without 
the  shoulder  flaps^  or  with  decreased  length  thereof,  as  adapted 
to  a  mariner's  woollen  comforter ;  and  fig.  5,  as  a  rowing 
chemisette.  Fig.  6^  shews  the  apparatus  as  adapted  to  a  ci- 
vilian's cravat,  or  stock  and  tie,  alike  applicable  to  bathing, 
with  the  others,  and  recommended  as  a  skating  companion. 
Fig.  7>  shews  a  slightly  moctfied  inversion  of  fig.  1,  to  be 
i^phed  to  upper  male  garments,  such  as  mariners'  jackets, 
waistcoats,  coats,  Guernsey  frocks,  &c.,  into  which  clothing  it 
is  admitted  between  the  linings ;  appUcable  also  to  bathing, 
having  strings  and  ties  attached.  Fig.  8,  shews  a  modifica- 
tion of  the  same  form,  intended  as  a  garment  for  females, 
in  the  form  of  a  pelerine,  covered  according  to  the  taste ;  ap- 
plicable also  without  the  latter,  as  a  safeguard  worn  over  the 
bathing  dress.  Fig.  9,  shews  the  application  of  fig.  4,  as 
adapted  to  children  and  lads  for  bathing.  Fig.  10,  shews  the 
same  form  as  fig.  1,  adapted  to  the  use  of  light  troops,  and 
boarding  parties,  in  war  time ;  of  material  and  structure  to  be 
hereafter  detailed,  which,  being  then  worn  for  an  ostensible 
and  public  purpose,  requires  no  concealment  from  the  eye, 
by  any  covering  assuming  the  appearance  of  a  part  of  the 
dress.  Figs.  11,  represent,  in  two  detached  views,  the  mouth- 
piece, through  which  the  air  is  blown  to  fill  the  air-cells  of  the 
various  forms  of  apparatus  described. 

The  patentee  does  not  confine  himself  to  any  particular 
material  for  the  construction  of  his  apparatus,  as  it  may  be 
made  of  any  waterproof  fabric  containing  air-cells,  either  com- 
municating with  each  other,  and  inflating  simultaneously 
(which  form  of  structure^  for  general  purposes,  is  deemed  the 
most  economical,  where  air  is  the  floating  agent),  or  distinct 
and  separate  air  cells,  or  air  tubes  of  metal,  or  other  material, 
or  of  cork,  the  pith  of  alder,  and  other  vegetable  productions, 
the  buoyancy  of  which  is  made  permanent,  by  preventing  that 
tendency  to  gradual  absorption  which,  otherwise,  eventually 
destroys  their  floatability,  and  particularly  as  regards  the  cork, 
of  which  the  interior  of  the  apparatus  adapted  to  light  troops, 
&c.,  (see  fig.  10,)  is  made.     As  cork  is  liable  to  decay,  from 
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of  iiiBQctff,  and  from  fveqiiBnt  eontaot  with  water  (in 
wliich  it  soon  loses  oBe-»fifteeiith  df  its  hiaofUkcy),  it  is  coated 
witk  a  wateqiroof  eomjMwtion  in  tliin  solutioii,  or  any  hydrau* 
be  varnidi.  The  patentee  clttms  the  mode  and  fomi  of  the 
apparatus,  and  method  of  applying  the  same  to  the  huioan 
frame,  as  abore  described,  for  the  purpose  of  supporting  the 
body  in  the  wateir,  and,  as  in  fig,  3,  of  preaervii^  the  same 
from  die  effaets  of  cold;  he  also  daims  Ihe  toodes  and  forms 
by  which  the  apparatus  iacovared  and  concealed  from  theeye^ 
after  the  muaaia  dievn  in  the  deawtngs ;  a^d  fiirther,  the  use 
of  independent  and  unconnected  airnBeUs  or  air  tubes,  of  metal, 
or  other  materials,  as  also  of  the  pith  of  aider,  and  other  vege- 
tabk  productions,  prepared  ss  above  detailed,  and  of  the  em- 
ployment of  eork,  prqpared  and  prestrred,^  after  the  meiiiier 
afayra  eipreand,  from  decay  and  Absorption,  when  such  mate<- 
lials  and  stroetme  are  employed  for  the  purpoee,  md  m  the 
way  aboye  deseribed. — [JnroUed  in  tkf  Petty  Bag  Office^ 
October,  1843.] 


To  J4.M9B  €rA»eNnR,  qf  BonhuTy,  in  tfie  comty  rf  Qstford, 
ironmonger,  for  improvementti  in  igniting  hay,  strawy  and 
oti^  vejfHabk  n^^ters  for  tljus  food  of  animals. — [Sealed 
17th  June,  iai8.] 

This  invention  consists  in  a  peculiar  construction  of  knives  or 
mitter^,  to  b§  liiaed  in  chaff*€ujbtiQg  ijnaehines.  In  Plate  XII., 
fig.  1,  is  a  partial  plan  view  ^  a  doubly  chfiff-cutter,  with  the 
kupvoyed  knives  applied  thereto  j  fig.  2>  is  a  fro^t  view  of  the 
knives  shewing  sho  the  maimer  in  which  they  are  fixed  for 
wcadung;  and  fig.  3^  is  a  ^^ptioQ  taken  through  the  middle  of 
fig.  2,  a,  a,  a,  are  the  kniyes  or  cutters,  attached  by  bolts  to 
the  circular  plate  6;  c,  is  the  tqde  on  which  the  plate  and  clut- 
ters are  mounted,  and  motion  is  communicated  thereto  through 
the  fiy-wheel  md  handle  upon  the  same  shafts  e,  e,  are  the 
ordinary  roUors  for  conducting  the  hay^  str^w,  ta^.^  to  the 
catting  edges.  The  object  of  th^  present  invei^tion  is  to  ob- 
viate the  difficulty  generally  felt  in  adjusting  the  cutters ;  wd 
also  to  prevent  them  from  springing  against  the  sur&^e  of  t;h^ 
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mouth-piece  of  the  machine.  The  face  of  the  circukr  plate  b, 
on  which  the  cutters  ai!€  fixed>  is  turned  flat  and  true,  and 
that  part  of  the  cutters  abutting  against  the  plate^  is  made  to 
fit  upon  its  flat  surface.  It  will  be  readily  perceived  that,  if 
the  holes  for  the  bolts  in  the  plate  and  cutters  correspond,  the 
latter  may  be  attached  by  any  common  workman.  When  the 
iminrovemaat  is  applied  to  a  single  chaff^mttang  machine,  two 
cutters,  set  in  a  Ibie  with  each  other,  will  be  found  sufficient. 
By  reference  to  fig.  4,  which  is  a  section  taken  through  the 
middle  of  a  cutter,  it  will  be  seen  that  the  catting  edge  stands 
out  from  the  plate  6,  but  parallel  thereto;  the  edge  is  sharpened 
on  the  side  marked  *. 

The  patentee  states  that  he  does  not  confine  himself  to 
the  ]  recise  form  of  kniyes,  provided  the  plane  of  the  surfiMe, 
and  the  plane  of  the  edge  are  parallel ;  he  claims  the  mode 
of  constructing  knives  of  chaff-cutting  machines,  as  herein 
described.] — InroUed  in  the  Imvlment  Office,  December^ 
1848.] 


To  William  Longmaid,  of  Plymouth,  accountant,  for  tm- 
provements  in  treating  ores  and  other  nUnerale,  and  w 
obtaining  various  products  ther^/rom ;  certain  parts  ^ 
which  imjrrovements  are  applicable  to  the  mamtfacture  cf 
irf*a».— [Sealed  22nd  October,  1842.] 

This  invention  consists  in  treating  ores  and  other  minerals, 
containing  sulphur,  with  such  proportions  of  common  salt  as 
to  deprive  them  of  all  their  sulphur,  or  nearly  so ;  the  metallic 
products  resulting  from  such  process  are  thus  rendered  more 
suitable  for  undergoing  the  subsequent  operations  necessary 
to  obtain  metals  therefrom,  and  larger  quantities  than  usual  of 
sulphate  of  soda  are  produced,  by  the  ccmversion  of  the  salt 
into  that  substance. 

Any  ores,  containing  fifteen  to  twenty  per  cent,  of  sulphur 
(and,  in  some  cases,  even  less  than  that  quantity),  may  be 
subjected  to  this  improved  process,  which  the  patentee  pre- 
fers to  carry  on  in  the  reverberatory  furnace  represented  in 
Plate  XII.    Fig.  1,  is  a  horisontal,  and  fig.  2,  a  vortical  sec- 
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tioti  of  the  furnace;  it  has  four  beds  a,  b,  c,  d,  rising  one 
above  the  other;  the  nurture  of  ore  and  salt  is  introduced 
on  to  the  bed  most  distant  from  the  fire^  in  order  that  the  sul* 
phur^  given  off  at  a  comparatively  low  temperoiture^  may  be 
taken  up  by  the  salt ;  when  the  ore  requires  more  heat  to 
separate  the  Bul{diur^  it  is  removed  to  a  hotter  bed. 

The  ore  is  first  crushed  and  passed  through  a  sieve  of  four 
meshes  to  the  ineh;  the  salt  (which  should  be  wdl  dried,  to 
prevent  it  from  caking  in  the  fdmace)  is  then  mixed  with  it  in 
sudi  quantities  that  the  former  shall  exceed  the  weight  c^ 
sulphur,  contained  in  the  ore,  in  the  proportion  of,  at  least, 
sixty  parts  of  salt  to  forty  of  sulphur.  The  patentee  states, 
tiiat  he  generally  uses  a  much  greater  proportion  of  salt,  viz., 
one  ton  of  that  substance  to  each  parcel  of  ore  containing 
5  cwt.  1  qr.  11  lbs.  of  sulphur.  A  mixture  of  about  two- 
thirds  of  the  ore  with  the  quantity  of  salt  to  be  used,  is 
placed  on  the  bed  d,  and  left  until  thoroughly  heated; 
after  which  it  is  turned  over,  from  time  to  time,  so  that 
every  part  of  it  may  come  in  contact  with  the  atmospheric 
air  passing  through  the  furnace,  and  the  remainder  of  the 
ore  is  ad^kd  at  intervals.  This  charge  is  moved  in  succes- 
sion on  to  the  beds  c,  b,  a,  and  is  followed  by  other  charges; 
and,  when  the  furnace  is  in  full  operation,  a  charge  is  drawn 
every  twenty-four  hours  from  the  bed  a ;  each  of  the  three 
remaining  charges  is  then  moved  forward  to  the  next  bed, 
and  a  fresh  charge  placed  on  the  bed  d.  Steam  may  be  occa- 
sionally admitted,  with  advantage,  to  the  charge  nearest  the 
fire,  to  promote  the  oxidation  of  the  minerals,  and  the  evolu- 
tioin  of  muriatic  acid;  the  operation  appears  to  proceed  best 
when  this  charge  has  been  brought  to  a  semi-pasty  condition, 
or  when  tiie  mass  has  a  tendency  to  agglomerate,  and  seems 
to  be  moist  on  the  surface ;  it  soon  begins  to  dry  up,  owing 
to  the  increased  temperature  to  which  it  is  exposed  on  the 
bed  a,  and  the  charge  is  eventually  drawn  in  a  granular  con- 
dition* 

The  sulphate  ash,  obtained  by  this  process,  contains  sulphate 
of  soda,  chk>ride  of  sodium,  oxide  of  iron,  a  soluble  salt  of 
copper,  and  oxide  of  tin  (if  any  tin  existed  in  the  ore),  pro- 
vided that  mundic  was  the  ore  operated  upon ;  if  other  ores 
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are  treated,  differetit  prodocts  will^  oonfieqineatly,  be  obtained.' 
By  luumting  the  a$h>  a  solution  ia  prodaced  containing  soL* 
phate  of  soda^  chloride  of  sodium,  aad  a  salt  of  copper;  the 
inaoluble  r^d«e  contams  the  oxides  of  iron  and  tin$  but  the 
oxide  of  tin  may  be  readily  separated  therefix>m  by  washings 
The  copper,  may  be  separated  from  the  solutien  by  iron,  or  by 
lime,  slfJced  in  water,  and  forming  a  milk  of  lime*  Iron  pre* 
cipitatea  the  copper  in  a  metallic  form;  but  Ume  (which  the 
patentee  prefers  to  use)  precipitates  it  as  an  oxide^  aasodated 
inSih  the  slight  excess  of  lime  neceasarily  employed,  and  a 
small  portion  of  stdphate  of  lime.  It  being  then  separated 
&om  the  refined  liquor,  by  filtration,  requirea  to  be  well 
washed,  to  remove  from  it  die  sulphate  of  soda  and  chloride 
of  sodium;  and  the  hquors,  thus  obtained,  are  employed  in 
the  lixiviatioa  of  fresh  sulphate  ash.  The  precipitate  is  bulky, 
but,  by  filtration  and  drying,  its  volume  is  very  much  dimi- 
nished, and  it  is  then  in  a  fit  conditio]a  for  being  reduced  to 
the  metallic  state  by  the  usual  m^allurgical  process. 

The  solution  from  whidi  the  copper  has  been  separated, 
may  be  coiicentrated,  by  boiling,  and  poured  into  suitable 
vesseb,  to  crystallize ;  the  mother  liquor  may  be  again  con* 
centrated,  and  set  aside  to  crystallize^  or  employed  for  the 
manufiEieture  of  alkali,  by  mixture  with  fredi  lime.  If  the 
sulphate  of  soda  be  required  only  for  the  manufacture  of  al- 
kali, the  solutions,  obtained  by  lixiviation,  should  be  conveyed 
into  a  large  tank,  and  from  it  the  quantity  of  liquor  contain*^ 
ing  the  desired  amount  of  sulphate  of  soda,  may  be  run  on 
its  equivalent  of  newly-burnt  lime;  by  which  means  the 
water  of  solution  is  either  absorbed,  or  expelled  by  the  heat 
evolved  in  the  slaking.  But  shouhl  the  solution  be  so  weak 
that*  the  heat  evolved  from  the  requisite  quantity  of  lime 
would  not  be  sufficient  to  expel  the  whole  of  the  water,  the 
lime,  after  being  treated  with  as  much  of  the  solution  as  will 
bring  il;  to  a  thick  pasty  condition,  may  be  thrown  upon  a 
flue  at  the  end  of  a  black  ash  furnace,  or  upon  the  third  bed 
<tf  a  black  ash  furnace,  where,  as  evaporation  proceeds^  the 
remainder  of  the  solution  may  be  gradually  added.  By 
these  means  a  more  perfect  mixture  of  the  sulphate  of  8od» 
with  ito  equivalent  of  lime  is  ditained,  than  by  the  uaAal  pros. 
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cess  of  muting  tke  riftked  lime  and  d^  snlphftte  of  soda  in 
powder. 

Tke  patentee  claims  the  mode  of  treating  ores  and  minerals 
containing  sulphur^  to  obtain  various  prodacts  therefrom^  by 
applying  common  sait^  in  the  proportions  herein  explained^ 
to  take  up  the  sulphur,  and  to  manufacture  alkali. — [InroUed 
in  the  Inrolment  Office,  April,  1843.] 


ON  THE  LAWS  RELATING  TO  LETTERS 
PATENT  FOR  INVENTIONS. 


No.  XV. 

THE    PATENT    LAWS    OF  TBE    SOUTH    AME&ICAN    STATES    OF 
NEW  GRANADA,  PERU,  AND  CHILL 

Of  all  the  South  American  States,  Brazil  and  Chili  alone  appear 
to  possess  a  fundamental  law,  hy  which  the  exclusiTe  use  of  new 
and  useful  inventions  is  Tested  in  the  authors  or  proprietors 
thereof,  for  a  limited  period,  as  is  the  case  in  most  European 
countries.  Still,  however,  the  governments  have  not  lost  sight 
of  the  importance  of  the  subject,  and  the  ultimate  benefits  likely 
to  ensue  from  granting  protection  to  the  inventors  of  useful  im- 
provements in  the  arts.  By  the  constitution  of  New  Granada 
and  Peru,  the  legislature  is  empowered  to  grant  privileges  or 
patents,  under  certain  conditions,  according  to  the  circum- 
stances of  the  case.  Every  applicant  for  a  patent  will,  therefore, 
if  the  grant  is  allowed,  be  subject  to  such  conditions  as  the  Gov- 
ernment may  think  fit  to  impose  for  the  protection  of  the  people 
generally ;  and  in  order  that  inventors,  desirous  of  introducmg 
new  manufactures  into  these  countries,  may  understand  the 
nature  of  the  restrictions  to  which  they  are  liable  to  be  subjected, 
we  have  given  below  translationB  of  Acts  of  Congress  obtained 
for  the  exclusive  use,  in  these  states,  of  an  invention  lately 
introduced  ;  a  cofiy  of  a  patent  granted  by  the  President  of  Chili 
is  also  added.  No  government  charges  are  made  for  privileges 
of  this  kind  in  New  Granada  and  Peru ;  and  if  interfering  appliear- 
tions  from  difiere^it  parties  appear,  for  an  exclusive  protection  to 
the  same  inventiou,  (as  was  the  case  with  one  of  those  hereafter 
cited,)  the  Government  will  attentively  examine  the  claims  of 
both  parties,  and  ad)«tdge  the  patent  right  to  the  real  inventor ; 
but  when  puch  an  intetforence  takes  place,  the  duration  of  the 
grant  is  limited  to  a  shorter  period  than  it  would  ha^e  been,  had 
no  counter  claim  been  set  up.  In  all  these  countries,  a  laudable 
anxiety  is  exhibited  by  the  legii^ture  to  promote  the  interests  of 
the  States,  by  encouraging  the  introduction  of  new  iaventioiui ;. 
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and  one  indispensable  condition  fer  Uie  maintenance  of  the 
patent  is,  that  the  inventor  or  introdnoor  shall  instract  certain  of 
the  inhabitants  in  the  improTements  which  he  is  desirons  of  car- 
rying ont,  in  order  that  they  may,  when  the  gruit  is  expired, 
avail  themsehes  of  the  benefits  to  be  derived  from  the  invention. 
The  following  are  the  documents  refenred  to  : — 

(Extracted  from  the  Gazette  of  New  Granada,  dated  at 
Bogota,  June  20^A,  1841 J 

DECREE, 

GRANTING  AN  EXCLUSIVE  VBlVIUeGB  TO  AIK>NZO  GONZALEZ,  FOE 
AN  IMPROVED  MANUFACTURE  OF  WOOLLEN  0L0TH8. 

The  Senate  and  Chamber  of  Representatives  of  New  Gra- 
nada, assembled  in  Congress : 
On  considering  the  petition  of  Alonaso  Gronzalez,  soliciting  from 
the  (Government  an  exclusive  privilege  for  the  manufacture  and 
sale  of  woollen  cloths,  prepared  with  machinery  of  his  invention, 
and  exercising  the  15th  function  conferred  upon  Congress  by  the 
74th  Article  of  the  Constitution,  Decree  : — 

Art.  1. — ^There  is  granted  to  Alonzo  Gonzalez  an  exclusive 
privilege,  for  the  term  of  twenty-five  years, — 

Ist. — ^To  introduce  and  establish  in  the  Republic  the  madii- 
nery  of  his  invention  for  his  improved  method  of  manufac- 
turing woollen  cloths,  the  drawings  and  description  of  whieh 
have  accompanied  his  petition. 
2ndly. — To  use,  in  the  manufacture  of  the  said  woollen  cloths, 
aU  the  improvements,  additions,  or  alterations  which  he  may 
hereafter  introduce  therein ;  and, 
3rdly. — ^To  manufacture  in  the  Rejpublic  wooUen  cloths  by  his 

method,  for  which  the  privilege  is  granted. 
Art.  2. — In  order  that  the  privileged  party  may  enjoy  the 
privilege  granted  to  him  by  the  preceding  Article,  he  must  esta- 
blish in  the  territory  of  the  Republic  one  or  more  factories  for 
&e  manofaeture  of  the  said  woollen  cloths,  at  furthest  within 
four  years,  reckoning  j6rom  the  date  of  the  sanction  of  this 
Decree. 

Art.  3. — *As  soon  as  the  privil^ed  party  shall  have  erected  in 
the  territory  of  the  Republic  a  ^tory  of  said  woollen  cloths,  and 
made  a  commencement  with  the  manufacture,  he  shall  inform 
the  Executive  Government  thereof;  and  the  latter,  on  causing 
the  establishment  to  be  inspected,  and  finding  it  in  a  condition 
to  produce  cloths  of  the  quality  of  any  one  of  the  patterns  ac- 
companying the  petition,  or  of  any  better,  shall  declare  the  pri- 
vileged party  to  be  in  possession  of  the  privilege ;  and  from  ^at 
date  the  term  specified  in  Article  1,  shall  be  reckoned. 
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Art.  4. — ^After  the  expiration  of  six  montliB,  reckoned  firom 
the  declaration^  of  which  mention  is  made  in  the  foregoing  Arti- 
cle, no  company,  nor  individual,  including  the  said  privileged 
party,  shall  he  allowed  to  introduce  woollen  cloths,  made  in  tiiis 
manner,  into  the  Republic.  This  prohibition  shall  be  in  force  for 
the  term  of  ten  years,  and  the  woollen  cloths  which  may  be  im- 
ported in  contravention  or  opposition  thereof,  shall  be  confiscated. 

Art.  5. — If,  after  the  declaration  of  the  privilege,  in  conform- 
ity with  Article  3,  the  manufactmre  of  the  cloths  should  be  sus- 
pended for  more  than  one  year,  the  privilege  shall  cease. 

Abt.  6. — ^No  kind  of  national  duties  shall  be  paid  for  the  ma- 
chines, implements,  and  fittings  which  may  be  imported  for  the 
erection  of  the  aforesaid  doth  factories. 

Art.  7. — ^Alonzo  Gonzalez  may  transfer  or  alienate  the  said 
privilege ;  and  any  person,  who,  by  succession,  transfer,  alien- 
ation, or  any  other  cause,  may  represent  his  rights,  shall  enjoy 
the  concessions  ^nted  by  this  Decree,  and  shall  be  subject  to 
the  conditions  stipulated  therein. 

Art.  8. — In  each  of  the  provinces  where  the  privilejged  party 
may  establish  his  factories,  ne  shall  be  bound  to  admit,  gratui- 
tously, six  youths  of  Granada,  in  order  that  they  may  learn  the 
processes  observed  and  carried  on  in  the  same. 

Art.  9. — ^This  privilege  may  be  prolonged  by  the  Congress 
after  the  establishment  of  the  cloth  ketones,  if  the  privileged 
party  shaU  petition  to  that  effect,  and  if  it  shall  be  conducive  to 
the  interests  of  the  Bepublic,  and  the  subsistence  of  the  under- 
taking. 

Given  at  Bogota,  the  28tii  Hay,  1841. 

The  President  of  the  Senate,      Antomia  Malo. 

The  Senator  Secretary,  Jose  M.  Saiz. 

Bogota,  5th  June,  1841.    Let  the  same  be  executed  and 
pubhshed. 

P.  A.  Herran. 

For  His  Excellency  the  President  of  the  Bepublic, 
The  Secretary  of  State  of  the  Department  of  Finance. 

Mariano  Calvo. 


REPUBLIC  OF  CHILI. 

{Copy.) 
Whebsab  Thomas  Robinson,  a  resident  citizen  of  London,  has 
applied,  through  the  medium  of  Don  Jorge  Huncas^  to  solicit  an 
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exfilndve  priiilege  to  estaybh  in  tiiis  ooontry  an  invention  of  im- 
provements  in  the  manuflBtetare  of  silk,  cotton,  lin«n,  and  vooUen 
fabrics ;  and  there  having  been  afypoioited  aseiamineiv  Don  Pe4bo 
Noksoo  Mena,  and  Don  Santiago  Ingrain,  'vho,  after  having 
made  oath  well  and  truly  to  discharge  the  commission  conii«fedto 
them,  and  after  having  examined  Uie  pattema  or  samfdes,  and 
the  drawings  and  descrip^n  of  the  maehiaery,  have  coneluded 
by  reporting  and  certifying  to  the  €k)Yerninettt  the  originality 
of  the  invention,  and,  at  the  same  time,  the  utility  of  the  introdujo 
tion  of  the  said  faanufiicture  into  the  eonntry;  imd  the  interested 
party  having  compJied  with  the  enactments  of  the  baw  of  the  9th 
of  September,  of  the  foregoing  year,  by  depositing  in  the  National 
Museum  the  patterns  or  samples,  wilh  the  drawings  of  the  ma- 
chines, and  a  paper  containing  an  explanation  or  description  of 
the  mechanism  and  processes ;  and  having  paid  in  fifty  dollars  to 
the  Qeneral  Treasury;  I,  the  President  of  the  Republic,  &c.,  have 
proceeded  to  mnt  to  the  said  Thomas  Robinson  an  exclusive 
privilege,  in  Chili,  for  the  term  of  eight  years,  which  shall  com- 
mence to  be  reckoned  from  the  1st  of  May^  1843,  for  the  im- 
proved method  of  manufacturing  silk,  cotton,  linen,  and  woollen 
fabrics^  which  he  has  shewn  to  be  of  his  own  invention,  allowing 
him  the  two  years  which  intervene  between  the  present  and  that 
date,  as  the  period  necessary  for  establishing  the  said  manufac- 
ture in  any  part  of  the  territory  of  the  BepubUc. 

Given  in  the  Hall  of  the  €K>vemment  at  Saint  Jago,  signed 
with  my  hand,  sealed  with  the  Seal  of  the  Republic,  and 
countersigned  by  the  Minister  the  Secretary  of  the  Cabi- 
net in  the  Department  of  the  Interior,  this  24th  of  May, 
in  the  year  1841. 

JoAaum  PaiETo. 

Rahon  Luis  Ykarrazaval. 


Extracted  from  the  Gazette  of  Peru,  caUed  El  PeruanOy  No.  28. 
Lima,  Saturday,  October  2nd,  1841. — Official  Articlea. 

In  the  matter  of  the  petition  of  Benor  Tomaso  €higlidmo,  for 
the  grant  to  him  of  an  exclusive  privilege  for  working  an  invention 
of  improvements  in  the  manufacture  of  woollen  cloths  ;  and  also 
of  the  petition  presented  by  Don  fiafino  Quido,  in  which  the 
same  privilege  ia  solicited,  and  moreover  that  of  mannfactuiing 
silk  goods,  cotton*  Unen,  hempen,  and  fur  wares ;  and,  considering 
that  the  petition  of  Tomaso  Guglielmo  is  accompanied  vdth  all 
the  requisite  conditions,  which  assure  not  only  the  novelty  of  the 
invention,  but  also  the  actual  manufacture  of  the  doths  within 
the  territory  of  the  State,  and  which  is  not  ensured  by  the  petition 
and  application  of  Don  Rufiao  Guide,  kt  the  patent  sued  for 
by  Tomaso  Gugli^boso  be  issued  under  the  following  conditions  : — 
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The  dantion  of  ihe  prmlege  shall  he  for  fifteen  years,  to  be 
xeckoxied  firom  the  time  when  a  factory  shall  have  been  estab- 
lished, and  pnt  into  productiye  operation. 

Within  two  years,  reckoned  from  the  date  of  this  decree,  one 
&otory,  at  least,  most  be  established,  and  in  operation,  otherwise 
this  privilege  shall  be  of  none  effect. 

Within  Sie  term  of  one  year,  reckoned  from  the  date  hereof, 
the  said  Tomaso  Guglielmo  is  to  giye  notice  as  to  whether  he 
agrees  to  these  conditions,  and  within  that  term  the  importation 
of  the  said  woollen  cloths  shall  be  allowed. 

The  fonrth  part,  at  least,  of  the  workmen  whom  he  may 
employ  in  the  mann^tory  or  factories  that  he  may  establish, 
must  be  natives  of  the  country. 

He  shall  also  admit  children  of  the  country  to  be  instructed  in 
the  method  of  manu&cturing  the  said  cloths. 

This  privilege  is  to  be  understood  as  granted  to  the  said 
Tomaso  Guglielmo,  his  successors,  deputies,  and  representatives, 
and  he  may  alienate  the  same,  wholly  or  in  part,  to  one  or  many 
persons,  all  of  whom  shall  enjoy  the  same,  and  be  subject  to  the 
conditions  above  mentioned. 

This  privilege  is  granted  without  prejudice  of  a  third  party. 

A  like  favour  shall  be  granted  to  Don  Rufino  Guido,  in  refe- 
rence to  the  manufacture  of  fabrics  of  silk,  cotton,  linen,  and 
hempen  and  fur  goods,  provided  that  he,  or  his  representatives, 
manufacture  the  same  in  the  territory  of  the  Republic,  and  sub- 
mit to  perform  the  same  in  the  manner,  and  within  the  terms 
according  to  which  the  exclusive  manufacture  of  woollen  cloths 
is  granted  to  the  said  Tomaso  Guglielmo  by  this  decree. 

Let  these  presents  be  notified  and  publiahed. 

(Signature  of  his  Excellency,)  Tudel^. 

LimOy  September  22nd,  1841. 


JbcimtiSt  Botittti^ 


CHEMISTRY  SIMPLIFIED; 

IN   ITS  APPLICATION   TO   THE   TESTING   OF   ALKALIS,  ACIDS,  AND 
BLEACHING   SUBSTANCES: 

Being  a  Lecture  delivered  hy  Andrew  Ure,  M.D.,  F,R,S,,  ^c. 
to  the  Pharmaceutical  Society, 

I. — ^AXKALIMETRY. 

Twbnty-bight  years  have  elapsed  since  I  was  led  by  peculiar 
drcnmstances  to  construct  a  very  simple  method  of  testing  alka- 
Hs,  the  principle  of  which  I  soon  afterwards  applied  to  acids, 
bleaching  powder,  dye  stufis,  and  most  other  chemical  substancet 
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extensively  used  in  manufactures.*  In  1814  and  1815>  during 
the  summer  vacation  of  my  Glasgow  classes,  I  was  engaged  in 
delivering  courses  of  lectures  on  chemistry  in  the  Belfast  Acade- 
mical Institution,  and  had  many  of  the  most  eminent  members  of 
the  linen  Board  of  that  town  for  my  pupils.  Being  occasionally 
consulted  upon  the  qualities  of  the  alkalis,  which  were  used  to 
the  value  of  ^6200,000  by  the  linen  bleachers  of  Ireland,  I  saw 
the  importance  to  them  of  a  simple  alkalimetricai  test,  both  for 
purchasing  and  for  using  their  barillas  and  potashes.  The  fol- 
lowing extract  from  the  Belfast  News  Letter,  of  July  9th,  1816, 
will  show  the  nature  of  my  contrivance : 

"  This  day  one  of  the  porten  of  tlie  Linen  Hall,  Belfast,  was  called  into 
the  library-room  at  the  request  of  Dr.  Ure,  who,  being  quite  unknown  to 
Dr.  Ure,  and  never  having  seen  any  experiments  made  with  acids  and  al- 
kalis, he  took  the  instrument  at  our  desire,  which  being  filled  with  coloured 
acid,  by  pouring  it  slowly  on  adulterated  alkali,  which  we  had  previously 
prepared,  he  ascertained  exactly  the  per-centage  of  genuine  alkali  in  the 
mixtui«.    Belfast,  25th  June,  1816. 

"  (Sigped)        John  S.  Ferguson,  Chairman, 

Jakes  M*Donnel,  M.D. 

John  M.  Stoupb. 

S.  Thomson,  M.D." 

Of  these  eentlemen,  two  were  leading  members  of  the  linen 
Board,  and  the  others  the  two  principal  physicians  of  the  town. 
The  publication  of  the  details  of  my  method  of  alkalimetry  was 
delayed  till  arrangements  were  made  for  its  general  introduction, 
under  the  direction  of  the  Linen  Board  of  Dublin,  whose  Pro- 
fessor of  Chemistry,  Mr.  W.  Higgins,  as  well  as  Dr.  Barker, 
Professor  of  Chemistry  in  Trinity  College,  granted  certificates  of 
the  "  accuracy  and  the  national  importance*'  of  the  instrument. 
The  alkaline  matter  then  imported  mto  Ireland  was  often  largely 
contaminated  with  common  salt,  even  to  the  extent  of  80  or  90  per 
cent.  During  the  procrastination  of  the  Board,  I  lent  my  Trea- 
tise on  Alkalimetry  to  Dr.  Henry,  of  Manchester,  who  inadver- 
tently published  an  account  of  it,  though  with  reference  to  me, 
in  the  next  edition  of  his  Elements  of  CJ^ndstry,  Having,  in  the 
long  interval  since,  contrived  many  modifications  of  the  instru- 
ment, and  having  extended  its  principle  to  testing  other  articles, 
I  am  induced  to  ofler  it  now  to  the  world,  in  consequence  of  the 
recent  appearance  of  a  publication  upon  the  same  subject,  by 
two  very  mgenious  chemists  of  Liebig's  school,  Drs.  R.  Frese- 
nius  and  H.  Will.  Of  their  system  of  alkalimetry,  &c.  a  copious 
abstract  appeared  in  the  Annalen  der  Ckemie  und  Pkamuteiey  for 
July  last;  and  about  the  same  time  a  pamphlet  was  published 
by  Winter,  at  Heidelberg,  under  the  tide  Neue  Verfahrungsweisen 

•  Among  others  to  nidrate  of  potash,  nitrate  of  soda,  and  to  white  lead, 
either  in  powder  or  in  paint  My  nitromeUr  enables  a  person  not  at  all 
versant  in  chemistr)^  to  ascertain  in  a  quarter  of  an  hour,  but  by  two  distinct 
processes,  the  quantity  of  pure  nitrate,  in  either  of  these  salts,  to  one  part 
m  200.    The  cerussa-meter  is  equally  simple  and  expeditious. 
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tur  BestitHmunff  des  Werthes  der  Pottasche  und  Soda,  der  SaUren^ 
und  dea  Bramnstein ;  or,  **  New  Processes  for  determining  the 
Value  of  Potash  and  Soda,  of  Acids,  and  BUck  Oxide  of  Manga- 
neae/'  However  accurate  these  processes  may  be,  and  however 
apt  for  a  German  or  French  student  of  Chemistry,  they  are,  in 
my  apprehension,  not  at  all  fitted  for  the  familiar  use  of  manu- 
facturers and  dealers  in  any  country,  and  certainly  not  for  those 
of  the  United  Kingdom. 

Descroizilles  was  the  first  person  who  contrived  an  instru- 
ment, called  an  Alkalimeter,  to  ascertain  the  alkaline  strength  of 
potash  and  soda,  without  much  calculation.  His  method  was 
described  in  the  Jnnales  de  Chimie  for  1806,  tom.  Ix.,  and 
a  translation  of  it  appeared  in  our  PkUoBopkieal  Magazine, 
vol.  xxviii.,  for  July  ana  August  of  the  following  year.  His  ap- 
paratus consisted  of  a  glass  tube,  eight  or  nine  inches  long,  and 
seven  or  eight  lines  in  diameter,  closed  at  one  end,  but  termi- 
nated at  the  other  in  a  kind  of  small  fonnel  (with  a  beak  or 
spout),  connected  to  the  tube  by  a  narrow  neck,  having  a  calibre 
of  two  lines  and  a  half.  Upon  the  shoulder,  under  the  throat, 
there  was  a  hole  for  admittmg  air  to  the  long  tube  in  the  act  of 
beii^  emptied,  by  sloping  its  mouth  downwards.  This  cylindrical 
vessel  was  to  contain  thirty-eight  grammes  of  water,  winch  space 
was  divided  into  seventy-six  equal  parts,  which  it  was  extremely 
important  to  proportion  accurately.  The  liquor  was  prepared  by 
taking  concentrated  sulphuric  add,  at  66°  Baum^  (1*845  spec, 
grav.),  and  diluting  it  with  nine  times  its  weight  of  water.  The 
instrument  being  poised  in  a  balance,  he  introduced  into  it  very 
exactly  two  grammes  of  the  above  test  acid,  and  when  the  instru- 
ment stood  upright,  he  scratched  a  line  at  the  level  of  the  liquor, 
and  thus  proceeded  by  addition  of  successive  grammes  to  gra- 
duate the  whole,  till  thirty-six  were  added,  after  which  he  sub- 
divided these  spaces  by  lines  into  seventy-two  demi-gramme  vo- 
lumes. He  then  proceeds  to  describe  eight  different  subsidiary 
articles  required  for  his  operations  : 

*' Alkalimetrical  trials  of  potash. — ^Weigh  exactly  one  deci- 
gramme of  potash,  put  it  into  a  glass^  and  pour  upon  it  about 
four-fifths  of  a  decilitre  of  water ;  facilitate  the  solution  of  the 
potash  by  stirring  it  with  a  small  chip  of  wood,  three  or  four 
times  in  an  hour  and  a  half,  a  minute  at  each  time.  When  the 
solution  is  effected,  pour  it  into  the  small  tin  measure.  No.  4, 
which  is  to  be  then  filled  up  with  water ;  pour  it  back  again  into 
the  glass,  in  which  you  must  still  pour  a  measure  full  of  pure 
water ;  stir  this  new  mixture  also  three  or  four  times  within  half 
an  hour,  in  order  to  facilitate  the  precipitation  of  a  slight  sediment, 
which  soon  fiiUs  down.  This  sediment  being  completely  formed, 
slope  the  glass  with  caution,  in  order  to  fill  with  clear  hquor  the 
small  measure ;  then  empty  this  last  into  another  large  glass ; 
after  this,  place  round  the  edges  of  a  plate  drops  of  syrup  of  vio- 
lets ;  pour  also  into  the  alkalimeter  test  liquor,  until  the  line  marks 
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0 ;  take  it  afterwards  with  the  left  hand,  incHning  it  upon  tfae 
glaas  which  contains  the  moiety  of  the  dean  alkaline  solation : 
the  acid  liquor  will  fall  into  it  by  hasty  drops,  or  in  a  rery  small 
thread,  which  you  may  moderate  at  pleasure,  by  retarding  the 
entrance  of  the  air  at  the  lateral  hole  or  vent,  upon  which  must 
be  placed  the  end  of  the  finger ;  at  the  same  time,  with  a  small 
stick  or  match,  assist  the  mixture  and  facilitate  the  deyelopement 
of  the  carbonic  acid,  which  is  manifested  by  effervescence.  When 
you  haye  emptied  the  alkahmeter  to  about  the  line  40,  try  if  the 
saturation  approaches,  by  drawing  your  small  stick  from  the 
mixture,  and  resting  it  upon  the  drops  of  syrup  of  violets,  which 
should  become  green,  if  the  potash  is  not  of  a  very  inferior  qua- 
lity. If,  on  the  contrary,  the  violet  color  is  not  altered,  or  what 
would  be  worse,  if  it  be  changed  into  red,  there  would  be,  in  the 
first  case,  an  indication  of  saturation,  and  in  the  second  a  proof 
of  super-saturation.  But  this  is  not  the  case  with  good  potashes : 
at  that  line,  the  liquor  tried  can  alter  the  syrup  of  violets  into 
green  only;  or  cause  to  return  to  the  violet,  and  even  to  the 
green,  the  drops  which  had  been  changed  into  red  at  the  time  of 
a  former  trial ;  we  must,  therefore,  in  general  add  more  add,  whidi 
occasions  a  new  effervescence.  This  addition  must  always  be  made 
with  caution,  and  we  must  touch  every  time  a  drop  of  syrup  oi 
violets  in  order  to  stop.  When  at  last  the  latter  assumes  a  red. 
hue,  then,  after  having  restored  the  alkalimeter  to  a  perpendicu* 
lar  position,  in  order  to  see  at  what  line  the  testing-Uquor  stops, 
you  must  reckon  one  degree  less,  in  order  to  compensate  the  ex- 
cess of  saturation.  The  mean  term  of  potashes  is  56 ;  this  implies 
that  they  require  for  their  saturation  ^^y^/f re  hundredths  of  their 
weight  of  sulphuric  add." 

For  the  analysis  of  commercial  sodas  of  all  kinds,  M.  Descroi- 
ziUes  presciibes  using  ten  and  a  half  deci-grammes  of  this  alkali, 
instead  of  the  ten  ded-grammes  for  potashes,  and  proceeds  as 
above  detailed.  In  his  table  of  results  annexed,  we  find  American 
potashes  called  60"^  to  63"". 

American  pearl  ashes 50    to  55 

Dantzic  potash 45    to  55 

Alicant  soda 20    to  Si 

It  is  obvious,  from  these  statements,  that  the  alkalimeter  so 
made  and  graduated  denoted  comparative,  but  not  absolute, 
quantities  of  alkalies  present  in  the  commercial  samples.  The 
rest  of  his  very  long  memoir  is  occupied  with  what  he  calls  the 
graduation  of  potashes  and  sodas,  the  economy  of  their  gradua- 
tion, the  iproportions  of  carbonic  acid  in  them,  the  processes  of 
caustification,  the  presence  of  potash  in  all  lime  wliich  is  burnt  by 
a  wood  fire,  origin  of  neutral  soda,  and  probable  origin  of  natrum ; 
without  any  more  explicit  instructions.  The  instrument,  as  left 
in  this  vague  state,  never  was  employed,  nor  could  it  come  into 
use,  among  English  manufacturers  and  dealers. 
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The  next  alkalimeter,  of  which  an  account  has  been  published, 
was  my  own.  In  constructing  this  instrument)  I  aTaited  myself 
of  the  lights  recently  shed  on  chemical  proportions  by  Dr.  Dal- 
ton's  atomic  theory,  and  I  thus  made  it  to  represent,  not  relative, 
but  absolute  measures  of  the  amount  of  real  alkaU  existing  in 
any  commercial  sample.  The  test-liquor  used  at  that  time  was 
sulphuric  acid,  which  is  most  readily  and  accurately  diluted  to 
the  requisite  degree  by  means  of  a  glass  bead,  very  carefully  made, 
of  the  specific  gravity  that  the  standard  acid  should  have*  In 
order  to  make  the  test-Uquor,  therefore,  nothing  more  is  requisite 
than  to  put  the  bead  into  distilled  waiter,  and  to  add  to  it  some- 
what dilute  but  pure  sulphuric  acid,  slowly  and  with  agitation, 
till  the  bead  rises  from  the  bottom,  and  floats  in  the  middle  of  the 
liquor  at  the  temperature  of  60^  Fahr.  The  dehcacy  of  Uiis  means 
of  adjustment  is  so  great,  that  a  single  degree  of  increase  of  heat 
will  cause  the  bead  to  sink  to  the  bottom*^a  precision* which  n6 
hydrometer  can  rival.  The  test-tube,  about  14  inches  long,  con- 
tains generally  lOOQ  grains  of  water,  and  is  graduated  into  100 
equal  parts  by  means  of  equal  measures  of  mercury.  The  test- 
liquor  is  faintly  tinged  with  red-cabbage  or  litmus ;  so  that  the 
change  of  color,  as  it  approaches  to  the  saturating  pitch,  on  add- 
ing it  to  100  grains  of  the  commercial  alkali,  becomes  a  sure 
guide  in  conducting  the  experiment  to  a  successful  issue. 
One  hundred  measures  of  this  test-liquor  neutralize  exactly 
100  grains  of  absokite  soda  (oxide  of  sodium),  and  of  course 
very  nearly  150  of  potash.  A  bead  may  also  be  adjusted  fbr 
test-liquors,  of  winch  1000  grain  measures  neutralize  100  of 
potash,  and  therefore  66f  of  soda,  as  well  as  other  proportions, 
for  special  purposes  of  greater  minuteness  of  research.  One  may 
be  so  graduated  as  to  in£cate  dearly  a  dilferenee  of  one-hundredth 
of  a  grain  of  ammonia.  In  making  such  nice  experiments  it  is^ 
of  course,  requisite  to  free  tlie  alkaline  matter  beforehand  from 
snlphurets,  sulphites,  and  hyposulphites,  by  igniting  it  in  contact 
with  chlorate  of  potash,  as  long  since  recommended  l^  Guy  Lussac. 
With  such  means  in  careful  hands,  aU  the  problems  of  alkalimetry 
may  be  accurately  solved  by  an  ordinary  operator. 

On  the  same  principle,  my  Acidimeter  is  constructed;  pure 
water  of  ammonia  is  made  of  such  a  standard  strength  by  an 
adjusted  glass  bead,  as  that  1000  grain  measures  of  it  neutralize 
exactly  a  quantity  of  any  one  real  acid,  denoted  by  its  atomic 
weight  upon  either  the  hydrogen  or  oxygen  scale  or  radix ;  as 
for  example,  40  grains  of  sulphuric  acid.  Hence  it  becomes  a 
universal  acidimeter;  after  the  neutralization  of  10  or  100  grains 
of  any  acid,  as  denoted  by  the  well-defined  color  in  the  litmus- 
tinted'  ammonia,  the  test-tube  measures  of  ammonia  expended 
being  multiplied  by  the  atomic  weight  of  the  acid,  the  product 
denotes  the  quantity  of  it  present  in  10  or  100  grains.  The 
proportion  of  any  one  free  acid  in  any  substance  may  thus  be 
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determined  with  precision,  or  to  one-fiftietli  of  a  gndn,  in  ikes 
course  of  fiye  minutes.  like  methods  are  applied  to  Chlorometry, 
and  other  analytical  purposes,  with  equal  facility ;  adapting  the 
tesC-liquor  to  Uie  particular  object  in  yiew.  Instead  of  using 
beads  for  preparing  the  alkalimetric  and  acidimetric  test-liquors, 
specific  gravity  bottles  or  hydrometers,  may  of  course  be  em- 
ployed ;  but  tiiey  furnish  incomparably  more  tedious,  and  less 
delicate  means  of  adjustment.  To  adapt  the  above  methods  to 
the  French  weights  and  measures,  now  used  generally  also  by 
the  German  chemists,  we  need  only  substitute  100  deci-gramme9 
for  100  grains,  and  proceed  in  the  graduation,  &c.  as  already 
described. 

The  possession  of  two  reciprocal  test-liquids  affords  ready  and 
rigid  means  of  verification.  For  microscopic  analyses  of  alkaline 
and  acid  matter,  a  graduated  tube  of  small  bore,  mounted  in  a 
£rame  with  a  valve  apparatus  at  top,  so  as  to  let  fall  drops  of  any 
size,  and  at  any  interval,  is  desirable ;  and  such  I  have  employed 
for  many  years.  Of  this  kind  is  my  ammonia-meter,  used  in  the ' 
ultimate  analysis  of  guanos  and  other  azotized  products,  in  con- 
junction with  a  mo£fied  apparatus  on  the  principle  of  that  of 
Yarrentrapp  and  Will.  It  may  be  remarked,  that  when  the 
crude  alkali  contains  some  hyposulphite,  it  should  not  be  calcined 
with  chlorate  of  potash,  because  one  atom  of  hyposulphurous  acid 
is  thereby  converted  into  two  atoms  of  sulphuric,  which  of  course 
saturate  double  the  quantity  of  alkali,  previously  in  combination 
with  the  hyposulphurous  acid.  In  such  cases  it  is  preferable  to 
change  the  condition  of  the  sulphurets,  sulphites,  and  hyposul- 
phites, by  adding  a  little  neutral  chromate  of  potash  to  the  fdkahne 
solution,  whence  result,  sulphate  of  chromium,  water,  and  sulphur, 
three  bodies,  which  will  not  affect  the  accuracy  of  the  above  alkah- 
metrical  process. 

In  the  Annals  of  Philoiophy  for  October,  181 7>  I  described  a 
new  instrument  for  analyzing  the  earthy  and  alkaline  carbonates, 
and  for  determining  the  quantity  of  base  present  in  them  from 
the  volume  of  carbonic  acid,  disengaged  by  their  solution  in  acids, 
upon  the  data  of  the  atomic  theory.  This  method  was  applied 
to  the  analysis  of  the  carbonates  of  ammonia,  soda,  potash,  lime, 
magnesian  limestone  (dolomite),  &c. 

**  The  indicatJone  of  the  above  analytical  instrument  are  so  minute  as  to 
enable  us,  by  the  help  of  the  old  and  well-knoiivn  theorem  for  computing  the 
proportions  of  two  metals  from  the  specific  gravity  of  an  allov,  to  deduce 
the  proportions  of  the  bases  from  the  volume  of  gas  disengaged  by  a  given 
weight  of  a  mixed  carbonate." — Dictionary  of  Chemistry,  1821. 

That  small  instrument  consisted  of  a  bent  glass  tube,  open  at 
one  end,  and  terminated  at  the  other  with  an  egg-shaped  bulb 
from  two  to  three  inches  in  diameter,  and  it  requir^  for  operating 
with  it,  about  five  pounds  of  quicksilver.     Ihe  following  glass 
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apparatus  (fig.  1 .)  will  be  found 
more  generally  convenient,  and 
equally  exact.  ^  is  a  cylin- 
der 2^  inches  in  diameter,  and 
14  inches  long.  It  contains 
10,000  grains  of  water  in  the 
graduated  portion ;  0,  or  zero, 
being  at  the  top.  It  has  a 
tubmure  in  the  side  close  to  the 
bottom,  through  the  cork  of 
which  a  short  tube  passes  tight, 
and  is  connected  to  a  collar 
of  caoutchouc,  B,  which  serves 
for  a  joint  to  the  upright  tube, 
B,  resting  near  its  open  upper 
end  in  a  hooked  wire.  Through 
the  cork  in  the  mouth  of  the 
cylinder,  the  taper  tail  of  the 
flask  C,  passes  air-tight.  The 
small  tube  F,  open  at  both  ends, 
is  cemented  at  bottom  into  the 
tail  of  C  and  rises  to  the  shoulder 
of  the  flask.  The  cork  of  C,  is 
perforated,  and  receives  air- 
tight the  taper  tube  D,  whidi 
can  also  be  closed  with  a  cork. 

In  operating  with  this  appa- 
ratus, proceed  as  follows : — 

Fill  the  cylinder  with  water, 
and  cover  its  surface  with  half 
an  inch  of  oil.  Insert  the  tail  of 
the  flask.  Put  into  the  flask  C, 
58*6  grains  of  carbonate  of  pot- 
ash, or  45*2  of  carbonate  of 
soda,  according  as  common 
pearl-ash  or  soda-ash  is  to  be 
tested,  along  with  as  much  water 
as  will  cover  fully  the  lower  end 
of  D,  and  then  introduce  this 
tube.  Have  a  bottle  containing 
about  40  parts  of  oil  of  vitriol, 
previously  mixed  with  60  of 
water,  and  cooled.  Take  of  this, 
in  a  pouring  or  dropping  glass, 
100  water  grain  measures,  and 
drop  this  quantity  gradually 
through  the  tube  D,  The 
carbonic  acid  'gas  forthwith 
disengaged,    will    depress    the 
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water  in  J,  cause  an  overflow  of  it  from  tlie  tube  By  which 
being  held  in  the  left  hand,  must  have  its  swanbeak  placed 
over  a  basin,  and  progressively  lowered  to  the  level  of  the 
descending  water  in  the  cylinder.  When  all  the  sulphuric  acid 
has  been  introduced  by  the  right  hand,  the  orifice  of  D  is  to  be 
corked,  and  the  tube  B  continually  lowered  with  the  left,  till  tlie 
effervescence  being  finished,  the  water  in  A  remains  stationary. 
The  number  of  the  centigrade  scale,  opposite  to  the  surface  of 
the  oil,  deducting  100  grain  measures  for  the  bulk  of  dilute  acid 
added,  denotes  the  per-centage  of  pure  carbonate  of  potash,  or 
of  soda,  in  the  sample  under  examination.  The  above  prescribed 
weights  of  these  two  carbonates,  when  pure,  disengage  each  by 
the  action  of  sulphuric  add  (used  here  in  small  excess)  10,000 
water  grain  measures  of  carbonic  acid  gas,  or  100  measures  of  the 
scale  on  A,  The  cylinder  which  I  employ,  contains  about 
12,000  water  grain  measures,  so  that  the  bottom  of  the  centi- 
grade scale  is  fully  two  inches  above  the  level  of  the  lower  tubu- 
lure.  This  capacity,  and  the  graduation  into  120  parts,  will  be 
found  convenient  in  certain  cases,  particularly  in  analyzing  bicar- 
bonates  of  potash  and  soda.* 

We  may  estimate  10,000  water  grain  measures  of  carbonic 
acid  at  60°  Fah.,  to  weigh  18*4  grains,  and  we  thus  perceive 
what  a  magnified  scale  we  should  possess,  if  we  applied  the  vemier 
contrivance  here,  as  we  do  to  barometers.  At  any  rate,  he  must 
be  an  awkward  operator  who  cannot  determine  the  value  of 
an  alkaline  carbonate,  by  the  above  means,  to  one  part  in  a 
thousand. 

In  operating  upon  limestones,  marls,  &c.,  42*1  grains  should 
be  taken  as  the  standard  weight  of  essay,  because  that  weight 
of  pure  carbonate  of  Hme  should  give  out  on  solution  in  dilute 
muriatic  acid,  10,000  water  grain  measures  of  carbonic  add 
gas.  Since  100  water  grain  measures  of  Hquid  hydrochloric 
acid,  specific  gravity  1*14,  will  supersaturate  the  hme  in  the 
above  weight  of  carbonates,  that  quantity  may  be  used  in  the 
experiment.  The  preceding  instrument  will  be  found  more  con- 
venient in  experimenting,  as  also  the  system  of  indication,  than 
one  on  similar  prindples  constructed  by  the  ingenious  Dr.  Mohr, 
of  Coblenz. 

In  examining  bicarbonates  of  potash  and  of  soda,  the  wdghts 
to  be  used  in  the  above  apparatus,  are  42  grains  of  the  former, 
and  35^  grains  of  the  latter, .  each  of  which  quantities,  if  the 
salts  be  perfect,  will  disengage  10,000  water  grain  measures  of 

*  For  the  greatest  precision  hot  acid  may  be  used  in  the  above  expe- 
riment, by  taking  in  a  g^raduated  test  tube  seventy-five  ^^ins  of  water,  and 
filling  it  up  to  the  line  100  with  concentrated  sulphunc  acid.  This  mix- 
ture bein^  poured  in  successive  portions  into  the  flask  C  (represented  much 
too  large  in  proportion  to  the  cylinder  ^),  will  ensure  the  expulsion  of  ail 
the  carbonic  acid  from  C,  which  may  be  afterwards  cooled  by  wrapping 
round  it  a  towel  dipped  in  cold  water. 
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carbonic  acid  gas,  by  the  action  of  sidphcirie  acid.  There  will 
be  no  harm  in  taking  the  formerly  prescribed  measure  of  the  sul- 
phuric acid,  though  considerably  less  would  answer  the  purpose. 
The  centigrade  measures  of  gas  obtained  in  A,  will  indicate  the 
carbonated  state  of  the  two  a^alies  respectiyely.  Their  alkaline 
force  may  be  most  readily  ascertained  by  my  old  alkalimeter, 
with  colored  test  acid.  Since  the  bicarbonates  usually  sold  in 
our  shops,  especially  that  of  soda,  are  far  ^m  being  exact  atomic 
compounds,  they  should  be  always  examined,  both  for  their  base 
and  acid,  which  may  also  be  well  done  in  the  following  way, 
where  the  quantity  of  carbonic  acid  gas  is  determined  by  weight 
instead  of  by  volume. 
Fig-  2.  ^  For  this  purpose,  a  small  compact  ap- 

rectus  of  the  annexed  form,  fig.  2,  wiU 
found  conyenient;  it  is  to  1^  used  in 
conjunction  with  my  alkalimeter.  A  in  the 
dotted  line  is  the  phial  for  receiying  the  car- 
bonate to  be  tested;  B  the  funnel  into 
which  the  test  acid  is  to  be  poured ;  C  C, 
an  inverted  syphon  filled  with  pieces  of 
chloride  of  calcium,  fox  absorbing  the  aque- 
ous vapours  exhaled  by  the  carbonic  acid. 
The  loss  of  weight  in  the  phial  above  that 
in  the  tube  of  test  acid,  shews  the  quantity 
of  acid  gas,  and  the  indication  of  the  alkali- 
meter  tube,  that  of  alkaline  base,  from  which 
data  the  proportion  of  neutral  carbonate  and 
bicarbonate  mav  be  immediately  deduced. 
Thus,  100  grains  of  bicarbonate  of  soda 
should  give  out  5 If  grains  of  carbonic  acid, 
and  saturate  37'6  centigrade  measures  of  the 
test  acid,  equivalent  to  37*6  grains  of  real 
soda.  But  if  neutral  carbonate  of  soda  be 
present,  less  gas  will  be  given  out,  and  more  or  less  alkali  may 
be  indicated,  according  to  the  degree  of  dryness  of  the  neutral 
soda.  The  amount  of  water  in  the  bicarbonate  may  be  deter- 
mined by  igniting  20  grains  in  a  test  tube,  connected  with  the 
chlorcalcium  inverted  syphon;  10^  grains  of  carbonic  add  gas 
should  be  expelled,  and  2|  of  water,  making  a  total  loss  of  12^ 
grains,  of  which  2\  will  be  found  as  water  absorbed  by  the 
dhlorcaleium.  But  since  a  very  moderate  heat  suffices  to  expel 
the  second  atom  of  carbonic  acid  from  the  bicarbonate  of  soda, 
the  readiest  mode  of  estimating  its  quality  is  to  heat,  over  a  spirit 
lamp,  in  a  small  flask  or  retort,  connected  air-tight  by  a  tube  with 
the  mouth  of  the  cylinder  A,  fig.  1,  70f  grains  of  the  supposed 
bicarbonate.  Of  the  perfect  salt  this  quantity  should  give  out 
pretty  exactly  10,000  grain  measures  of  gas ;  and  whatever  ali- 
quot part  of  this  volume  is  evolved  wiU  indicate,  without  calcu- 
lation, the  relative  value  of  the  substance  as  a  bisalt.    Thus,  if 

VOL.  XXIY.  3   H 

Digitized  by  VjOOQ IC 


KV 


290 


Scientific  Notices. 


Fig.  3.^^ 


8500  grain  measures  of  gas  are  obtained,  85  parts  of  bicaibonatd 
of  soda  are  present  in  100.  The  crystalline  form  of  bicarbonate 
of  potash  is  a  tolerably  good  criterion  of  its  quality. 

The  quantity  of  caustic  alkali  mixed  with  carbonate  may  be 
readily  determmed,  with  sufficient  accuracy,  by  the  expert  use 
of  my  alkalimeter ;  because,  till  the  caustic  portion  be  nearij 
neutralized,  little  or  no  carbonic  gas  is  expelled.  When  the 
effervescence  at  length  bedns,  the  test  measures  already  expended 
denote  the  per-centage  of  caustic  alkali.  It  is  not  right  to  dis- 
regard the  alkali  which  is  present  in  the  state  of  sulphuret, 
because,  as  such,  it  is  effectiye  in  many  processes  of  the  chemical 
arts;  in  the  manufacture  of  yellow  soap,  crown  glass,  in  thd 
bleaching  of  linen  and  cotton  goods,  &c.  The  alkalimeter,  dkectlj 
applied,  will  show  the  alkali  present  in  this  form,  when  com- 
pared with  that  indicated  after  ignition  of  the  crude  alkali  with 
chlorate  of  potash,  or  after  its  treatment  with  yellow  chromate 
of  potash.* 

A  few  years  ago,  I  had  the  following 
apparatus  made  for  the  ready  analysis  of 
carbonates,  by  ascertaining  the  loss  of 
weight  they  suffered  from  the  disengage- 
ment of  their  carbonic  acid  gas,  during 
their  solution  in  an  acid.  A,  B,  are  two 
globes,  of  about  two  inches  in  diameter 
each;  A  has  its  inferior  neck  strangled 
into  a  bore  nearly  capillary;  B  stands 
lower,  with  its  centre  line  on  a  level  with 
the  narrow  neck  of  B.  The  tubes  of  these 
globes  are  about  one-half  inch  in  diame- 
ter. C  is  shut  at  top  with  a  perforated 
cork,  through  which  enters,  air-tight,  a 
small  glass  tube,  which  is  bent  across  to 
the  mouth  of  the  tube  E,  and  then  paaaes 
down  into  it  a  little  below  the  centre  line  of 
the  globe  B.  This  globe  is  rather  more  tlian 
half  filled  with  sulphuric  acid,  when  the 
instrument  is  employed  in  the  analysis  of 
the  carbonates.  The  standard  weight  of  carbonate  of  Bodk 
=24  J  grains,  or  of  carbonate  of  pota8h=31  J  grains,  is  then  pnt 
into  A,  having  previously  laid  a  minute  globe  of  glass  over  the 
lower  orifice ;  the  cork,  with  its  small  tube,  is  now  firmly  ad- 
justed; and  the  apparatus  is  weighed  in  its  upright  position, 

•  If  the  alkah'ne  carbonate  contains  sulphiiret,  sulphite,  or  hyponul- 
phite,  a  teaspoonful  of  yellow  chromate  of  potash  may  be  added  to  it,  Where- 
from  result  sulphate  of  chromium,  water,  and  sulphur,  Which  remain  in  die 
apparatus  without  affecting  its  weight  The  mutual  action  of  neutral  chro- 
mate of  potash,  and  of  sulphurct  of  potash,  &&,  has  been  discussed  in  an 
ingenious  paper  publi&hcd  by  Dopping,  in  the  Annalen  dcT  Chemie  for  May, 
1813,  p  172. 
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m£ttfsr  hj  suspensioQ  with  ft  hook  to  the  end  of  the  beam^  or  by 
resting  it  on  the  scale  in  a  light  socket  of  any  kind.     It  is  next 
laid  hold  of,  and  inclined  so  as  to  cause  a  little  of  the  acid  in  B 
to  pass  over  into  A,     Effervescence  ensues  with  greater  or  less 
'Yehemenoe,  according  to  the  nature  of  the  carbonate  and  quan- 
tity of  the  add  introduced.    Should  it  be  too  violent,  and  threaten 
an  overflow  by  intumescence,  it  can  be  instantly  abated  to  any 
degree  by  the  slightest  slope  of  the  instrument.     Now,  this  power 
of  eontrd.  forms  the  peculiar  feature  and  advantage  of  this  con- 
trivance ;  whereas^  in  all  other  forms  of  such  apjparatus  that  I 
know,  whether  by  sacking  over  or  pouring  in,  if  a  little  too  much 
add  comes  upon  the  carbonate,   the  experiment  is  e£fectually 
marred.    The  gas  disengaged  in  A  must  necessarily  traverse  the 
aulphuric  acid  in  B,  and  be  stripped  of  its  moisture  before  escap- 
ing into  the  air.     Having  supersaturated  the  alkaline  base,  and 
cooled  the  apparatus,  we  weigh  it  again,  and  the  loss  of  weight 
in  grains  and  tenths  denotes  the  per-centage  of  soda  or  potash, 
provided  their  nentral  carbonates  had  been  the  subjects  of  expe- 
riment.    For  limestone,  on  the  same  plan  of  computation,  22| 
grains  may  be  taken.     It  deserves  to  be  noted,  that  the  present 
iustrument  has  only  one  junction,  and  needs  no  chloride  of  cal- 
dum,  a  substance  so  apt  by  its  swelling  to  burst  the  glass  tubes 
that  contain  it.* 

[  To  be  continuedJ] 


REPORT  OF  TRANSACTIONS  OF  THE  INSTITUTION 
OF  CIVIL  ENGINEERS. 

(Continued  from  page  218,  Vol.  XXIV.) 


'*  Description  of  a  wrought-iron  Lattice  Bridge,  lately  erected  on 
the  line  of  the  Dublin  and  Drogheda  Radway.*'  By  G.  W. 
Hemans,  Grad.  Inst.  C.  E. 

^HiB  kind  of  bridge  is  stated  to  have  been  first  used  in  America, 
where,  timber  being  so  abundant,  the  lattice  sides  are  formed  of 
that  material,  and  consist  simply  of  planks  three  inches  thick, 
crossed  so  as  to  form  deep  beams,  secured  with  oak  trenails  at  all 
the  intersections. 

The  bridge  described  in  this  communication  is  situated  about 
three  miles  from  Dublin,  over  an  excavation  of  36  feet  in  depth  ; 

•  1000  water-grain  measures  of  sulphuric  acid  of  specific  gravity  1-032, 
or  32  above  water,  neutralize  32  grains  of  soda,  and,  consequently,  one  atom, 
on  the  hydrogen  scale,  of  each  of  the  other  bases,  reckoned  in  grains. 

Having  in  tlie  course  of  many  years  subjected  my  tables  of  sulphuric,  nitric, 
and  muriatic  acids,  as  well  as  of  ammonia,  to  strict  cross-examination,  I  have 
found  them  trustworthy  for  all  alkalimctri^al  and  acidimetrical  purposes. 
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its  span  is  84  feet  in  the  clear,  and  the  two  lattice  beama  are  set 
on  edge  parallel  to  each  other,  resting  at  either  end  on  plain  stone 
abutments  built  in  the  slope.  These  beams  are  10  feet  in  depth, 
and  are  formed  by  a  series  of  flat  bars  of  wronght-iron,  2^  inches 
vide,  and  f  inch  thick,  crossing  each  other  at  an  angle  of  45^. 
At  a  height  of  5  feet  6  inches  above  the  bottom  edge,  transverse 
bearers  are  placed,  formed  of  j-  inch  angle-iron,  6  inches  deep, 
and  set  2  feet  apart,  similar  to  the  cross  ties  now  used  for 
the  decks  of  iron  steam  vessels,  and  upon  these  the  planking  for 
the  roadway  is  fastened. 

The  account  of  the  mode  of  construction,  and  of  the  raising  and 
fixing  the  lattice-beams,  by  Messrs.  Perry,  of  Dublin,  the  con- 
tractors, is  given  in  detail. 

The  author  states,  that  some  deflection  or  sagging  of  the  lattices 
was  expected,  and  was  provided  for  by  constructing  each  of  them 
with  a  camber  or  gradual  curve  from  the  ends,  amonnting  to  12 
inches  in  the  centre,  but  that  far  from  such  being  the  case,  they 
did  not  sink  even  when  heavy  weights  passed  over  them. 

The  total  cost  of  the  bridge,  including  the  masonry  of  the  abut- 
mentSy  was  i£510. 

The  paper  is  illustrated  by  a  drawing,  showing  the  elevation 
and  the  details  of  the  construction  of  the  bridge. 


Major-General  Pasley  had  seen  and  approved  the  bridge ;  it 
appeared  to  be  on  a  eood  principle,  and  was  well  constructed. 
He  understood  that  it  nad  been  Mr.  MacneiFs  intention  to  have 
a  model  made  of  a  viaduct  of  230  feet  in  length,  with  a  central 
span  of  140  feet,  which  he  had  designed  for  carrying  the  Dublin 
and  Drogheda  Railway  across  the  Royal  Canal  in  an  oblique 
direction,  but  he  now  considered  that  the  bridge  which  had  been 
described  was  better  than  a  model ;  and  as  it  had  borne,  with 
only  a  slight  deflection,  a  loaded  waggon  weighing  22  tons,  and 
all  other  tests  to  which  it  had  been  submitted,  he  had  decided 
upon  building  the  larger  bridge  upon  the  same  principle. 

Captain  Moorsom  thought  that  the  bridge  was  too  expensive, 
and  that  if  the  lattice  sides  had  been  8  feet  6  inches  in  depths 
they  would  have  been  quite  strong  enough.  In  the  timber 
bridges  of  the  same  construction  in  America,  any  tendency  to 
either  flexibility  or  buckling  was  obviated  by  placing  several 
ranges  of  lattices  side  by  side,  and  the  custom  of  roofing  the 
timber  bridges  of  that  country,  also  gave  additional  strengSi  la- 
terally. Tlie  timber  bridges  on  this  principle  which  he  had  con- 
structed on  the  Birmingham  and  Gloucester  Railway  (one  of 
which  was  100  feet  span,  and  others  between  90  and  120  feet 
span),  varied  in  cost  from  £4  to  nearly  £6  per  running  foot, 
according  to  the  span,  the  larger  spans  being  proportionafiy  less 
expensive  than  the  smaller.  Materials  and  labour  were  dear  at 
the  time  of  constructing  the  bridges  alluded  to. 
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The  President  hoped  that  the  good  example  set  by  Mr.  Hemans 
in  sending  this  account  of  a  portion  of  the  work  committed  to  his 
chai^e>  would  haye  the  effect  of  inducing  other  graduates  to  send 
to  the  Institution  papers  which  he  was  sure  would  prove  advan- 
tageous to  them,  in  causing  their  talents  to  become  better  known 
among  the  members  of  the  profession. 

Mr.  Manby  presented  a  drawing  of  Macdonald's  improved  rail* 
way,  which  was  patented  in  1832.  It  consisted  of  a  peculiar  mode 
of  arranging  ribs  of  metal  so  as  respective)^  to  support  the  pres- 
sure and  tension  :  it  was  intended  thus  to  form  a  series  of  beams 
supported  by  pillars  or  piers,  upon  which  the  railway  was  pro- 
posed to  be  laid.* 

Mr.  Manby  presented  a  drawing  made  by  him  from  the  designs 
of  Mr.  Lemuel  Wright,  for  a  bridge  on  this  principle,  of  560  feet 
span  with  a  versed  sine  of  15  feet,  which  was  proposed  (o  have 
been  erected  over  the  Medway  at  Rochester. 


February  6,  1844. 
The  President  in  the  Chair. 

"  Description  of  a  Water-wheel  constructed  by  Mr.  W.  Fairbaim, 
M.  Inst.  C.  £.,  and  erected  in  Lombardy."  By  Shute  Bar- 
rington  Moody,  Grad.  Inst.  C.  E. 

The  chief  peculiarities  of  this  wheel,  are  stated  to  consist  in 
the  introduction  of  the  tension  principle  for  the  arms,  and  the 
ventilating  system  for  the  buckets. 

The  use  of  wrought-iron  bars  for  the  arms  and  braces,  mate- 
rially duninishes  the  weight,  as,  owing  to  their  superior  strength 
in  resisting  shocks,  fewer  centres  and  arms  are  required,  and 
consequently  a  lighter  shaft  can  be  used.  The  repairs  are  also 
less  frequent,  and  are  not  so  expensive  as  in  wheels  with  cast- 
iron  arms. 

The  advantage  of  the  ventilating  system  is,  that  all  the  water, 
which,  in  the  ordinary  construction,  would  splash  with  the  air 
from  the  bucket  and  be  lost  in  the  race,  is  conducted  by  an 
inner  sheathing  or  sole  plate,  into  the  lower  buckets,  while  the 
air  is  enabled  to  pass  off  freely,  behind  this  inner  sheathing ;  the 
effective  power  of  the  wheel  is  thus  increased,  and  its  action  is 
stated  to  be  very  satisfactory.  The  average  speed  is  5.25  feet  per 
second,  and  the  buckets  are  generally  about  two-thirds  filled. 

The  communication  is  accompanied  by  a  drawing,  showing  the 
elevation  and  section  of  the  wheel. 


Mr.  Albano  stated,  that  having  been  caUed  to  Lombardy  in 
the  year  1840,  for  the  purpose  of  erecting  a  mill  for  spinning 

•  Vide  "Newton's  London  Journal  of  Arts  and  Sciences,"  Vol.  IL  (Con- 
joined Series),  p.  158. 
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and  weaving  flax,  he  selected  a  spot  at  Cassa^o  d'AddiE^  irhere 
be  found  a  stream  of  water,  which  at  that  time  could  only  drive 
two  pair  of  corn-mill  stones,  and  two  saw  frames,  each  contain- 
ing two  large  perpendicular  saws.  He  conceived  l^at  this  power 
might  be  employed  more  advantageously  by  improving  the  water- 
course, and  had*  succeeded  eventually  in  enabUng  it  to  give  mo" 
tion  to  upwards  of  six  thousand  spindles,  and  a  number  c^  power 
looms.  For  this  purpose  he  designed  the  general  plan  of  the 
miU,  and  the  water-w^eel  which  had  been  described,  and  had 
intrusted  its  execution,  with  other  parts  of  the  millwright  work, 
to  Mr.  Fairbaim,  adopting,  at  his  suggestion,  the  ^ventilating 
principle  for  the  buckets,  which  had  proved  very  advantageoos. 
In  the  ordinary  form  of  buckets,  the  air,  not  being  able  to 
escape,  prevented  them  from  being  filled,  and  thus  the  power  <^ 
the  wheel  was  diminished.  For  iAte  purpose  of  avoidongthat 
loss  of  power,  Mr.  Albano  had  originally  designed  the  top  of  the 
feeding  cistern  to  be  cast  of  an  open  pattern,  so  as  to  lulow  the 
air  to  pass  away  freely,  but  that  plan  had  been  partially  super- 
seded by  the  ventilation  of  the  buckets. 

The  drawings  did  not  show,  what  he  considered  an  important 
improvement,  in  the  method  of  governing  the  opening  of  the 
breastHshuttle.  Mr.  Fairbaim's  usual  plan  was  to  have  a  abaft 
across  the  feeder,  with  a  chain  attached  to  the  rack,  and  a  heavy 
balance  weight  suspended  from  it  over  the  water.  Mr.  Albano 
had  modified  this  system  by  introducing  gearing,  and  a  second 
motion,  with  a  supplementanr  shaft  extended  into  a  vault  beneath 
the  mill;  a  much  smaUer  balance  weight  thus  regulated  the 
movement  of  the  shuttle  with  great  ease,  and  it  was  so  delicately 
balanced,  that  on  one  set  of  spindles  being  stopped,  it  was  imme- 
diately perceived  from  the  action  of  this  governor. 

Mr.  Fairbaim's  usual  practice  was,  to  make  the  periphery  of 
his  wheels  move  at  a  velocity  of  from  4  feet  to  5  feet  per  second 
for  low  falls  ;  but  Mr.  Albano  had  increased  the  velocity  of  this 
wheel  to  5 '25  feet  per  second,  which  he  found  to  be  very  advan- 
tageous,  and  more  convenient  for  driving  machinery,  which  waa 
required  to  attain  a  very  high  velocity.  He  found  the  effective 
work  of  the  wheel  to  be  about  0*60  of  the  water  expended. 

Mr.  Mallet  had  found  that  the  co-efficient  of  the  majority  of 
the  wheels  constructed  in  this  country,  was  between  5-10th8 
and  6-lOths. 

Mr.  Taylor  said,  that  in  the  session  of  1842,  he  had  given  a 
statement  of  the  average  performance  of  a  number  of  wheels, 
employed  in  pumping  from  some  mines  in  Devonshire,  and  it 
was  found  to  be  63'3  per  cent. 

Mr.  Glynn  stated,  that  the  general  work  of  good  overshot 
wheels,  might  be  taken  at  2-3rds  of  the  water  employed  to  turn 
them,  supposing  that  the  water  was  required  to  be  raised  again 
to  its  original  level.  This  included  tl^  friction  of  the  pun^s, 
rods,  &c. 
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"  Description  of  a  Water-Meter.**    By  P.  Carmichael,  (Dundee.) 

TIiIb  meter  is  stated  to  have  been  used  for  some  time,  for  the 
purpose  of  supplving  the  three  steam  boilers  of  an  engine  of  80 
horse  power,  and  by  it,  the  eYaporative  powers  of  the  boilers> 
which  were  of  different  forms>  and  the  value  of  various  kinds  of 
fuel,  have  been  carefully  tested. 

Its  action  is  thus  described ;  within  a  closed  box  which  will 
contain  50  gallons  of  water,  a  copper  float  is  placed,  so  as  to 
move  up  and  down  ireeHj,  on  a  hoUow  ^indle  between  two  stops ; 
by  means  of  levers  and  a  spanner,  which  are  acted  upon  by  the 
float,  two  conical  valves  are  alternately  opened  and  shut,  as  the 
box  is  required  to  be  filled,  or  its  contents  to  be  allowed  to  pass 
to  the  boiler.  The  float  ascends  above  the  top,  and  descends 
below  the  bottom  of  the  box,  in  cavities  arranged  for  the  pur- 
poBe>  by  which  means,  only  a  given  quantity  of  water  is  passed 
through  the  box  at  each  descent  of  the  float.  It  is  found  by 
practice^  that  each  discharge  contains  exactly  the  same  quantity, 
of  water. 

The  commuinication  is  iUi:ffltrated  by  three  detailed  drawings 
shewing  the  construction  of  the  machine. 

Mr.  Wertheimber  exhibited  several  modifications  of  the  "  Auto- 
maton Calculator,"  invented  b^  Dr.  Roth,  and  exemplified  their 
practical  use,  by  performing,  with  great  rapidity,  calculations  in 
all  the  simple  arithmetical  rules. 

The  machine  for  perfornung  addition,  multiplication,  and  sub- 
traction, consists  of  a  narrow  oblong  box,  with  a  metal  plate  on 
the  lop,  which  is  divided  into  nine  indexes,  and  semicircular 
notches ;  the  first  six,  from  left  to  right,  serve  for  the  numbersi 
from  hundred  thousands  to  units;  the  three  last  are  appro- 
priated to  shillings,  pence,  and  farthings.  Bound  each  index 
are  engrav^  figures,  from  0  to  9,  and  the  semicircular  notches 
contain  teeth,  which  correspond  with  the  figures.  Under  each 
notch  is  a  circular  hole,  and  in  these,  the  r^ult  of  the  calcula- 
tion appears,  at  the  end  of  the  operation. 

The  mode  of  using  the  instrument  is  very  simple ;  it  is  per- 
Ibrm^  by  inserting  a  metal  point  in  the  teeth  of  such  figures  in 
the  indexes,  as  are  required  to  be  brought  into  action,  and  draw- 
ing each  one  down  to  0 ;  the  result  is  then  read  off  from  the 
eir«^ar  opening  in  which  it  appears  recorded. 

The  machine  for  division,  and  for  performing  more  compli- 
cated eaknlations,  is  circdar  and  much  more  bulky. 

Mr.  Wertheimber  showed  the  interior  of  the  machine,  and  ex- 
plained, that  its  action  was  produced  by  a  simple  combination  of 
toothed  wheels  and  springs,  so  contrived  as  to  render  an  error 
in  the  result  impossiUe. 

He  then  gave  a  short  historical  sketch  of  the  various  attempts 
at  eoBstnietutg  calculating  machines,  noticing  ; 
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Firsts  the  Abacus  of  the  Romans,  and  the  calculating  boxes  of 
the  Chinese  and  the  Russians. 

Secondly,  The  calculating  rods,  two  of  which,  being  each 
divided  into  equal  parts,  from  0  to  100,  were  used  for  addition  of 
two  numbers,  by  placing  the  first  number  on  one  scale  opposite 
0  on  the  other,  and  opposite  the  second  number  would  oe  the 
result  of  the  calculation.  The  operation  of  subtracdon  was 
directly  the  reverse  of  that  for  ad(htion.  Several  modifications 
of  these  scales  were  introduced  by  Perrault,  in  1720;  Poetius, 
in  1728;  Perfegre,  in  1750:  Prahl,  in  1789;  GrOson,  in  1790; 
andGuble,  in  1799. 

Thirdly,  The  inventions  of  Napier,  the  "  Virgulee  Napemianse," 
the  "  MultiplicationiB  promptuarium,"  and  the  "  Abacus  Arcalis/* 
in  1617  ;  then  the  plans  of  Caspar  Scott,  in  1620  ;  Demeam,  in 
1731 ;  Lordan,  in  1798  ;  Leopold,  Petit,  and  others. 

Fourthly,  The  improvements  in  Gunter's  scale  by  Wingate,  in 
1627,  which  were  modified  by  Milbume  into  the  present  diding 
rule,  in  1650,  and  still  further  improved  by  Seth  Partridge, 
in  1657. 

These  contrivances  gave  rise  to  the  formation  of  the  more  im- 
portant machines  of  Blaise  Pascal,  in  1640 ;  Sir  Samuel  More- 
land,  in  1666  ;  Lepin,  in  1725  ;  Hillorin,  in  1730,  and  Gersten, 
in  1735  ;  this  latter  was  presented,  like  that  of  Leibnitz,  to  the 
Royal  Society  of  London. 

Several  other  attempts  at  calculating  machines,  most  of  which 
were  failures,  were  then  noticed,  until  1821,  when  Mr.  Babbage 
undertook  his  large  machine,  which  he  completed  as  far  as  form- 
ing a  progression  up  to  five  figures. 

Upon  these  examples  Dr.  Roth  is  stated  to  have  worked,  and 
the  result  is  shewn  in  the  simple  instrument  which  he  has  pro- 
duced, and  which  has  been  extensively  used  in  public  offices  and 
banks,  where  it  is  found  to  be  very  useful. 

It  has  also  been  adopted  as  a  counter,  or  register  of  the  num- 
ber of  strokes,  or  of  rotations  of  machines,  and  answers  very 
well  for  that  purpose. 

Mr.  B.  Albano  exhibited  a  collection  of  specimens  of  a  new 
material  for  architectural  decoration,  which  was  called  the  *  Can- 
nabic' composition ;  its  basis,  he  explained,  was  hemp,  whidi, 
after  being  amalgamated  with  resinous  substances,  and  under- 
going careful  preparation,  was  worked  up  into  sheets  of  con- 
siderable dimensions.  The  ornaments  were  produced  in  very 
high  relief,  and  with  great  sharpness  in  the  details,  by  subject- 
ing these  sheets  to  compression  between  metal  dies  under  power- 
ful presses ;  they  were  thin,  were  less  than  half  the  weight  of 
papier-mach^  ornaments,  and  possessed  an  amount  of  elasticity, 
winch  was  advantageous  in  adapting  them  to  the  walls  of  houses ; 
yet  they  were  so  hurd  as  to  bear  the  blow  of  a  hammer,  and  le- 
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aisted  the  action  of  heat  and  cold  and  of  the  weather,  without 
change  of  fonn.  The  composition  had  even  been  used  on  the 
continent  for  covering  roofs,  and  in  those  situations  had  re- 
mained uninjured. 

The  invention  was  of  Italian  origin,  and  had  only  recently  been 
so  extensively  brought  into  use,  as  to  justify  its  being  introduced 
to  the  notice  of  the  Institution. 

Mr.  Albano  promised  on  a  future  occasion,  to  give  a  full 
account  of  tlie  machinery  leed  in  the  process,  as  soon  as  it  should 
have  been  brought  into  active  operation  in  this  country  :  at  pre- 
sent, the  ornaments  were  imported  from  France,  but  even  with 
that  disadvantage,  their  price  was  from  ten  to  twenty  per  cent, 
tinder  that  of  any  other  material  used  for  a  similar  purpose. 

Mr.  Ponsonby  said  that  he  had  employed  these  ornaments  very 
extensively  for  cornices,  for  panels,  and  centres  of  ceilings,  for 
looking;-gla88es,  picture  frames,  and  numerous  kinds  of  internal 
decorations ;  their  surface  was  capable  of  being  painted,  bronzed 
or  varnished,  and  they  were,  from  their  hardness,  peculiarly 
adapted  for  being  bumiehed  when  gilt,  as  was  shown  by  the 
speeimens  on  the  table. 


Jbcimtiftc  Alyfnlyiciition. 


COUET   OF   CHANCERY. 
Before  the  Lord  Chancellor. — Jufy  28M,  Aug.  Ut  and  2nd,  1843. 

MUNTZ  V,  FOSTER  AND  OTHERS. 

The  Solicitor-General,  Mr.  Follett,  and  Mr.  Wigram  ap 
counsel  for  the  plaintiff,  and  Mr.  Bethell,  Mr.  Russe' 
Uoyd  for  the  defendants. 

This  was  an  application,  on  the  part  of  the  defendants,  to  dis- 
solve an  injunction  which  had  been  granted  by  Vice-Chancellor 
Bffxice  (with  directions  for  a  trial  in  a  court  of  law,)  on  the  plea  of 
restraining  them  from  infringing  a  patent  obtained  by  the  plaintiff, 
October  22nd,  1832,  for  ''an  improved  manufacture  of  metal 
plates  for  sheathing  die  bottoms  of  ships  and  other  such  vessels." 

On  the  part  of  the  defendants,  it  was  stated,  that  the  injunction 
had  caused  the  stoppage  of  their  manufactory,  and  thereby  thrown 
between  forty  and  fifty  workmen  out  of  employ ;  that  its  continu- 
anee  would  occasion  aknoet  irreparable  mischief  to  the  defendants ; 
wheceas,  by  dissolving  it,  and  otdering  an  account  to  be  kept,  no 
injury  would  be  done  to  Mr.  Muntz ;  and,  moreover,  that  the 
dldfendanta  had  been  using  Collins'  expired  patent. 

VOL.  XXIV.  2    I 
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For  the  plaintifip,  it  was  contended,  that  the  mioxictioii  ought 
to  be  sustained^  he  having  been  in  possession  oi  his  patent  for 
more  than  eleven  years,  during  which  time  it  had  been  the  in- 
variable practice  of  the  court,  in  similar  cases,  to  grant  injunctioos 
until  an  action  could  be  tried.  It  was  also  stated,  that  there  was 
no  proof  of  Collins'  invention  having  ever  been  in  general  use. 

The  Lord  Chancellor  said  he  mu&t  read  the  affidavits  before 
giving  judgmentr 

JUDGMENT. 

November  8M. — His  Lordship  now  delivered  judgment  in  the 
following  terms: — I  have  read  the  affidavits  carefully,  and  the 
proceedings  in  this  case.  'Rie  object  of  Mr.  Muntz*s  invention  ia 
to  produce,  by  a  combination  of  copper  and  zinc,  an  alloy  that 
would  oxidate  less  than  copper,  but  at  the  same  time  sufficiently 
to  keep  the  vessel  clean,  and  possessing  a  degree  of  ductility 
necessary  for  the  purpose  of  sheathing:  such  a  sheathing  would 
be  cheaper  and  more  durable  than  the  copper  sheathings  in  or- 
dinary use.  This  objecty  as  was  found  by  experiments,  could 
only  oe  effected  by  copper  and  zinc  of  the  purest  quality,  or,  aa 
he  describes  it,  of  the  quality  known  by  the  name  of  "  best  selected 
copper,"  and  zinc  of  the  quality  distinguished  as  '*  foreign  zinc.*' 
These  qualities  appear  to  be  essential  to  the  success  of  his  inven- 
tion. The  process  would  be  defeated  by  the  mixture,  except  in 
very  minute  quantities,  of  foreien  ingredients.  I  think  these 
facts  are  sufficiently  established  by  the  evidence.  But  it  is  con- 
tended that  the  invention  is  not  new,  and  that  the  patent  is  there- 
fore invalid ;  and  reference  is  made,  for  the  purpose  of  establish- 
ing this  case,  to  a  patent  obtained  by  one  Collins,  as  far  back  as 
the  year  1800,  the  object  of  which  was,  among  other  things,  to 
manufacture  sheathing  of  a  mixture  of  copper  and  zinc;  but; 
although  this  patent  was  obtained  upwards  of  forty  years  ago,  it 
does  not  appear  that  the  article  was  ever  introduced  into  use,  or 
a  single  sheet  of  sheathing  ever  manufactured  under  it.  If  it  ever 
attracted  public  notice,  it  appears  to  have  been  long  since  foi^t- 
ten.  I  am  satisfied,  on  the  evidence,  that  it  was  unknown  to  Mr. 
Muntz  at  the  time  when  he  obtained  his  patent ;  and  I  am  further 
satisfied,  the  object  would  not  have  been  accomplished  by  ordinary 
copper  and  zinc  united,  according  to  Collins'  process ;  that  any 
attempt  made  to  effect  this  must  have  failed,  which  may  weu 
account  for  no  public  use  having  been  made,  during  so  long  a 
period,  of  this  patent.  It  was  said,  indeed,  by  the  defendant^ 
that  the  sheathing  manufactured  by  them  was  made  according  to 
Collins'  specification ;  but  this  sheathing  appears  to  have  been 
subjected  to  a  strict  analysis,  and  it  turns  out  to  be  composed  pf 
the  purest  copper  and  the  purest  zinc,  in  the  same  proportions  as 
are  recommended  by  Mr.  Muntz  in  his  specification.  It  follows* 
therefore,  that  the  two  component  articles  must  either  onginallj 
have  been  not  of  the  ordinary,  but  of  the  purest  quality  i  or,  whica 
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Bppears  firom  the  evidence  to  have  been  the  more  probable  case, 
that  they  mast  have  been  purified  in  the  course  of  the  process  by 
some  mode  which  is  not  described  or  suggested  in  Collins'  speci- 
fication. As  the  evidence,  therefore,  does  not  satisfy  me,  that 
sheathing  could  be  manufactured  according  to  the  former  patent, 
I  do  not  consider  the  novelty  of  Mr.  Muntz's  specification  to  have 
been  successfully  impeached  by  reference  to  that  patent.  Then, 
as  to  the  infringement,  it  is  said  that  the  defendants  work  accord- 
ing to  Collins'  specification,  and  carefully  abstain  from  working 
accordinjg  to  the  specification  of  the  plaintiff.  But  the  same 
observation  applies  to  this,  as  to  the  former  part  of  the  case:  the 
analysis  proves  that  the  compound  consists  not  of  ordinary  zinc 
and  copper,  but  of  those  minerals  in  their  greatest  purity,  and 
in  the  proportions  recommended  in  the  plaintiff's  specification. 
If  they  were  originally  combined  in  this  state,  the  invasion  is 
plain  and  direct.  If  they  were  purified  in  the  course  of  the  pro- 
cess, this,  I  think,  would  constitute  a  colourable  invasion  of  the 
plaintiff's  invention.  Objections  have  been  made  to  the  specifi- 
cation ;  upon  this  it  is  not  necessary  to  express  any  opinion.  The 
patentee,  indeed,  has  been  in  the  possession  of  his  exclusive  pri- 
yilege  for  several  years,  and  the  court  will  not,  on  any  suggested 
defect  of  the  specification,  allow  the  enjoyment  of  that  privilege 
to  be  disturbed  until  the  title  has  been  decided  in  a  court  of  law. 
I  am  of  opinion,  therefore,  that  the  order  of  the  Vice-Chancellor 
must  be  affirmed.  What  view  may  be  taken  of  this  case,  or  in 
what  shape  it  may  present  itself  when  the  witnesses  come  to  be 
examined,  vivd  voce,  in  a  court  of  law,  I  cannot  undertake  to  an- 
ticipate. My  judgment  is  formed  on  the  case,  as  presented  to 
this  court  by  the  {^davits  filed  on  the  one  side  and  the  other  in 
the  course  of  these  proceedings.  The  defendants  must  pay  the 
costs. 


COURT  OF  COMMON  PLEAS. 

{Sittings  at  Nisi  Prius,  before  Lord  Chief  Justice  Tindal  and 
a  Special  Jury,) 

February  S  to  13,  1844. 

MUNTZ  V.  FOSTEB  AND  OTHERS. 

The  Attorney-General,  the  Solicitor-General,  Sir  T.  Wilde,  Ser- 
jeant Bompas,  Mr.  M.  D.  Hill,  and  Mr.  Cowling  appeared  for 
the  pkintiff;  and  Mr.  Kelly,  Serjeant  Channel!,  Mr.  Jervis,  and 
Mr.  Webster  for  the  defendants. 

Ths  was  an  action  brought  by  order  of  Vice-Chancellor  Bruce 
to  try  the  validity  of  a  patent  obtained  by  Mr.  G.  F.  Muntz,  on 
the  22d  of  October,  1832,  for  "  an  improved  manufacture  of 
metal  plates  for  sheathing  the  bottoms  of  ships  and  other  such 
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yessclfl."  The  process  of  coppering  Tessels,  which  has  of  late 
years  been  generally  adopted,  in  order  to  protect  their  bottoms 
from  the  injurious  effects  of  insects  in  hot  countries,  and  prevent 
the  adherence  of  barnacles,  &c.,  which  greatly  impede  the  pro- 
gress of  the  vessel,  was  nevertheless  open  to  many  objections ; 
for  not  only  was  the  prime  cost  of  the  material  very  great,  but  the 
expense  of  rolling  it  into  sheets,  and  the  frequent  renewal  of  parts 
which  had  been  injured  during  the  voyage,  made  this  copper  cover- 
ing a  serious  item  in  the  expences  attendant  upon  fitting  out 
ships. 

In  order  to  make  tliis  application  of  copper  still  more  general. 
Sir  Humphry  Davy  turned  his  attention  to  the  subject,  and  en- 
deavoured to  devise  some  method  of  counteracting  the  rapid 
oxidation  which  took  place  on  its  exposure  to  the  sea  water,  as  it 
was  rare  for  the  copper  bottom  of  a  ship  to  last  longer  than  five 
or  six  years.  It  struck  Sir  H.  Davy  tnat  if  a  portion  of  zinc 
were  applied  to  the  copper,  it  would  counteract  the  process  of 
oxidation ;  and  a  vessel  sheathed  vrith  copper  and  zinc  plates  was 
accordingly  sent  a  voyage  to  a  distant  part  of  the  world,  from 
whence  it  returned  perfectly  uninjured  by  the  salt  water  as  far  as 
the  metal  was  concerned,  but  in  as  foul  a  state  as  if  there  had  been 
no  sheathing  upon  the  bottom  of  the  vessel.  The  presence  of  the 
zinc  had  prevented  the  oxidation  of  the  copper,  but  had  changed 
that  electric  action  which  was  necessary  to  resist  the  marine  de- 
posit. The  problem,  therefore,  still  remained  to  be  solved, 
whether  any  metallic  composition  could  be  found  for  the  sheath- 
ing of  ships,  capable  of  preventing  the  bottom  firom  fouling,  and 
at  the  same  time  resisting  the  process  of  oxidation.  To  the 
solution  of  this  problem  Mr.  Muntz,  who  is  a  metal-roller  at 
Birmingham,  directed  his  attention,  and  commenced  a  series  of 
experiments,  which  resulted  in  his  taking  out  a  patent  in  1832. 
This  invention  slowly,  but  steadily,  attracted  the  notice  of  the 
shipping  interest  of  the  country,  and  it  appeared  that  in  1834,  iii 
the  port  of  London,  20  ships  were  sheathed  with  metal  prepared  by 
Muntz's  patent  process.  The  number  gradually  increased,  untiC 
in  1843,  there  were  in  the  same  port  257  vessels  sheathed  with  the 
new  composition,  of  which  1 7,947  cwt.  were  sold  in  the  last-men- 
tioned year.  The  improved  metal  sheathing  was  a  mixture  of 
copper  and  zinc,  which  was  cheaper  than  copper,  more  easily 
worked,  and  lasted  longer  than  the  pure  metal  before  used.  In 
the  specification  of  the  plain  tifTs  patent,  the  nature  of  his  in- 
vention is  thus  described : — "  I  take  that  quality  of  copper  known 
to  the  trade  by  the  appellation  of  *  best  selected  copper,'  and  that 
quality  of  zinc  known  in  England  as  '  foreign  zinc,'  and  melt  them 
together  in  the  usual  manner,  in  any  proportions  between  50  per 
cent,  of  copper  to  50  per  cent,  of  zinc,  and  63  percent,  of  copper 
to37  per  cent,  of  zinc,  both  of  which  extremes,  and  all  intermediate 
proportions,  will  roll  at  a  red  heat ;  but,  as  too  large  a  proportion 
of  copper  increases  the  difficulty  of  working  the  metal,  and  loor 
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lane  a  proportion  of  zinc  renders  the  metal  too  hard,  when  cold, 
and  not  sufficiently  liable  to  oxidation,  I  prefer  the  alloy  to  con- 
sist of  about  60  per  cent,  of  copper  to  40  per  cent,  of  zinc."  It 
was  proved  on  the  part  of  the  plaintiff,  that  any  person  ac- 
quainted with  the  trade  of  a  metal-roller  could  manu&cture  this 
composition  from  the  description  of  the  invention  contained  in 
the  specification ;  and  it  appeared,  that  between  February  and. 
April,  1843,  the  defendants  had  nxade  a  quantity  of  sheathing, 
amounting  in  yalue  to  about  ;6700  or  ^800,  some  of  which  was 
sold  by  them  in  Liverpool ;  and  which,  on  being  analysed,  was 
found  to  be  composed  of  the  same  proportions  of  copper  and  zinc 
as  those  pointed  out  in  the  plaintijOTs  specification  as  the  best  alloy 
for  the  purpose,  viz.,  60  per  cent,  of  copper  and  40  per  cent,  of 
zinc. 

For  the  defence  it  was  pleaded,  that  there  had  been  no  inftinge- 
ment  of  the  patent ;  thil  the  invention  was  not  new,  and  that 
Mr.  Muntz  was  not  the  first  and  true  inventor,  and  also,  that  the 
specification  was  bad  for  uncertainty,  &c.  Upon  the  first  point, 
— the  infringement,  the  evidence  seemed  very  clear,  but  the 
main  ground  of  defence  was,  that  in  1800  a  Mr.  Collins  obtained 
a  patent  for  a  composition  for  sheathing  ships,  which,  it  was 
argued,  was  substantially  the  same  invention  as  that  which  the 
plaintiff  claimed  as  his  own.  The  specification  of  Collins's 
patent  said,  ''  The  yellow  sheathing  (the  sheathing  in  question) 
consists  chiefiy  of  zinc  and  copper.  The  compound  must  be 
heated,  and  in  that  state  rolled.  100  parts  of  copper  and  80  of 
adnc  afford  a  good  composition;  but  the  proportions  may  be 
varied,  or  other  metallic  substances  added,  provided  the  property 
of  beaiing  the  mechanical  process,  when  added»  is  not  de- 
stroyed." Evidence  was  given  on  the  part  of  the  defendants  to 
show  that  some  of  the  metallic  sheathing  manufactured  by  them 
after  April,  1843,  was  made  from  the  specification  in  Collins' 
patent  alone,  and  several  witnesses  were  also  called  to  prove,  on 
their  behalf,  that  a  composition  of  copper  and  zinc,  in  the  pro- 
portion of  60  per  cent,  of  the  former  to  40  per  cent,  of  the  latter, 
bad  been  made  in  the  years  1828  and  1829,  but  it  did  not  appear 
that  any  plates  of  this  composition  had  ever  been  appUed  to  the 
•heathing  of  ships.  The  defendants  also  raised  various  objections 
to  the  plaintiff's  specification. 

The  liord  Chief  Justice,  before  proceeding  to  charge  the  hiry, 
told  them  that  if  they  were  desirous  of  hearing  the  whole  of  the 
evidence  read  over,  he  should  wish  to  take  another  day  for  that 
purpose ;  but  if,  having  heard  the  evidence,  they  did  not  require 
that  assistance,  he  would  at  once  proceed  to  call  their  attention  to 
the  points  on  which  they  would  have  to  give  their  verdict.  The 
Jury  immediately  said,  that  it  would  be  unnecessary  for  his  Lord- 
shnp  to  read  the  evidence. 

The  Lord  Chief  Justice  then  left  it  to  them  to  say,  in  the  first 
place,  whether  there  had  been  any  infringement  of  the  patent 
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pnsktedio  the  plaintil^  aMiimiiig  the  patent  to  be  good ;  eeoondly, 
if  so,  whether  die  mapufkctnre  was  a  new  inventioD,  or  whetiior 
it  had  been  abeady  made  public  by  Collins'  patent ;  and,  thirdlT, 
whether  the  specification  of  the  phdntiflTs  patent  was  saffidentlj 
plain  and  intelligible  to  enable  other  persons  to  make  the  codl- 
position  for  wMdi  the  patent  had  been  granted.  His  Lordship 
alscfgave  it  as  his  opinion,  upon  the  matters  of  law  arinng  in  the 
case,  that  the  nature  of  the  plaintiff's  inTendon  was  well  doBcribed 
by  the  title  of  the  patent — "  An  impiDTed  mannfu^tmre  of  metal 
plates  for  sheathing  the  bottoms  of  uups  or  other  such  Teasels ;" 
that  neither  "  best  selected  copper"  nor  *'  foreign  rinc"  formed 
part  of  the  inyention,  which  consisted  in  the  disoDYcry  of  a  com- 
position for  sheathing  by  which  a  proper  degree  of  oxidation  was 
obtained,  and  no  more ;  that  rolling  the  meUl  at  a  red-heat  was 
not  daimed  as  pert  of  ihe  invention ;  and  that  die  invention  did 
not'particnlarize  any  proportions  bnt  those  ci  60  per  cent,  of 
cop{)er  and  40  per  cent,  of  zinc,  as  applicable  for  the  purpose  of 
making  his  metallic  sheathing,  although  he  had  designatea  other 
proportions  between  the  extremes  of  which  the  metals  would 
melt  at  a  red-heat. 

Mr.  Kelly  tendered  a  long  bill  of  exceptions  to  this  ruling. 

The  jury  retired  at  half-past  6  to  consider  their  verdict,  and 
after  a  short  absence  returned  into  court,  and  found  for  the  pUdn^ 
tiff — damages  40#. 


1LM  Of  VatenM 

Granted  by  the  French  Government  from  the  Ist  of  October  to 

the  3Ut  of  December,  1841. 

(Continued  from  Page  227,  VoL  XXIV.) 

PATENTS  FOB  FIFTEEN  YEA&8. 

The  Anadn  Mining  Company,  represented  in  Paris  by  M.  Per- 
pigna,  advocate,  2  ter,  Rue  Ghoiseul,  for  flat  cables  to  be  used 
for  mining  and  other  purposes. 

Descroisilles,  of  Paris,  represented  by  M.  Perpigna,  for  ventilated 
ovens. 

Hopwood,  of  Boulogne-sur-Mer,  represented  by  M.  Perpigna,  for 
improved  furnaces. 

Laming,  of  Paris,  represented  by  M.  Perpigna,  for  improvements 
in  the  manufacture  of  ammonia. 

Newtoii)  of  Ix>ndon,  represented  by  M.  Perpigna,  for  an  im- 
proved machine  for  setting  up  type. 

Savoye,  of  Berlaimont,  represented  by  M.  Perpigna,  for  an  im- 
proved sowing  machine. 
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D'Andeburre,  of  Traveray,  for  ixoproTements  in  blast  furnaces. 

Aozoa^  of  Bouen,  for  improyementB  in  cards. 

BoishuB,  of  Paris,  for  improvements  in  the  heating  of  boilers. 

Bonnard,  of  Beaumont,  for  improyements  in  lamps. 

Brasil,  of  Rouen,  for  a  means  of  giving  to  gases  a  mechanical 

action  without  using  any  power. 
Brown,  of  Belleville,  for  an  improved  crane. 
Chretien  and  D' Aumonty  of  Belleville,  for  a  waterproof  paint. 
Corteni},  of  Paris,  for  a  musical  instrument  called  Violatouche. 
Cox,  of  London,  for  a  swimming  apparatus. 
Desplanques,  of  Lizy-sur-Ourcq,  for  improvements  in  the  wash* 

ing  of  wool. 
Dinneford,  of  London,  for  a  textile  fabric  for  making  friction 

gloves  and  brumes  for  horses. 
Buvoir,  of  Paris,  for  improvements  in  fire-places. 
Giraudeau,  of  Paris,  for  gummy  capsules  for  receiving  balm  of 

copaiva  or  cubebs. 
Girard  Romagnac,  of  Paris»  for  an  in^roved  piano. 
Guerette  and  Honet,  of  Flamel,  for  an  improved  stove. 
Henry,  of  Paris,  for  an  improved  iron  bedstead. 
Jacquemin,  of  Bayonne,  for  an  improved  medicine,  applicable  to 

certain  diseases. 
Jonval,  of  Paris,  for  an  improved  water-wheel. 
Lamy  and  Lacroix,  of  Morez,  for  improvements  in  spectacles. 
Lassus,  of  Paris,  for  improvements  in  the  construction  of  arches. 
Lecoq,  of  Paris,  for  an  improved  calefyer. 
Manoury  d'Estos,  of  Paris,  for  an  improved  water-wheel. 
Meens,  of  Brussels,  for  colored  felting  for  carpets  and  other 

purposes. 
Nicholson,  of  London,  for  a  knitting  machine. 
Pape^  of  Parisj  for  improvements  in  carriages  and  vehicles. 
Parent,  of  Paris,  for  a  machine  for  making  bnttons. 
Both,  of  Paris,  for  a  calculating  machine., 
Sauvage,  of  Rouen,  for  an  improved  loom  for  waving  fSabrics  of 

small  breadths,  to  be  used  in  making  suspenders. 
Valerius,  of  Paris,  for  an  improved  fire-grate. 
Van  Gobelschroy,  of  Paris,  for  a  machine  for  executing  joiners' 

work. 
Van  Meerten,  of  Boppard,  Prussia,  for  a  process  for  giving  to  all 

kinds  of  wood  the  g^atest  pliancy. 
Youillon,  of  London,  for  a  knitting  machine. 
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PATENTS   FOR  TEN   YEARS. 


Boucachard  and  Favre,  represented  by  M.  Perpigna,  advocate,  2, 

ter.  Rue  Choiseul,  Paris,  for  a  process  for  dyeing  wool  and 

other  fibrous  substances. 
Chanter,  of  London,  represented  by  M.  Perpigna,  for  improyed 

furnaces  for  generating  steam. 
Delarbre,  of  Ganges,  represented  by  M.  Perpigna,  for  an  im- 
proved machine  for  winding  silk. 
Hanicq,  of  Malines,  represented  by  M.  Perpigna,  for  a  process 

for  cleaning  type  without  using  brushes. 
Pecquet  de  Beaurepalre,  of  Calais,  represented  by  M.  Perpigna, 

for  a  method  of  making  a  compound  fuel  by  means  of  coal 

tar. 
Staite,  of  London,  represented  by  M.  Perpigna,  for  a  machine  for 

propeUing  and  ventilating  ships. 
Baratte  and  Bouvet,  of  Paris,  for  an  apparatus  for  grinding  all 

hard  and  dry  bodies. 
Baylay,  of  Paris,  for  a  new  bobbin-net  frame. 
Blanchon,   of  Paris,  for  wooden  mosaics  to  imitate  those  of 

Rome* 
Cambac^res,  of  Paris,  for  a  method  of  dessicating,  without  odour, 

animal  matters  employed  in  the  manufacturing  of  Prussian 

blue. 
Marquis  de  Clugny,  of  Paris,  for  a  means  of  restoring  plaster  of 

Paris. 
Poupier  and  Guinnebert,  of  Paris,  for  a  new  mode  of  refining 

salt. 
Crousse,  of  Roubaix,  for  revolving  tables  used  in  railroads. 
Delvigne,  of  Paris,  for  fire-arms  for  horse  soldiers. 
Dumas,  of  Avignon,  for  an  apparatus  for  clarifying  sugar. 
Duprat  and  Daugereau,  of  Bordeaux,  for  bleaching  sugar  without 

using  clay. 
Else,  of  Boulogoe-Bur-Mer,  for  a  machine  for  di*ying  com. 
Esra  Jenks  Coates,  of  London,  for  machines  for  h&aking  bolts, 

studs,  and  nails. 
Miss  Gelly,  of  Bezi^res,  for  a  syrup  applicable  to  the  cure  of  all 

cutaneous  diseases. 
God^mard  and  Meynier,  of  Lyons,  for  the  simplifiAfttion  of  looms 

used  in  the  making  of  shawls. 
Guillemont  Brothers,  of  Paris,  for  a  means  of  manufacturing 

raised  and  brocaded  fabrics. 
Haughton,  of  London,  for  a  means  of  preventing  accidents  on 
railroads. 
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LIST  OF  REGISTRATIONS  EFFECTED  UNDER  THE  ACT  FOR  PRO- 
TEOTINO  NEW  AND  ORIGINAL  DESIGNS  FOR  ARTICLES  OF 
UTILITY. 


Mar. 27.  John  Hoiking^  Co.,  of  Redruth,  Cornwall,  for  a  smoke 

consumer. 

27.  R.  Wilking,  of  24,  Long  Acre,  London,  for  an  improved 

catoptric  lamp  burner  for  the  combustion  of  spirits 

and  vegetable  naphtha. 

26.  John  Twist,  of  Bridgetown,  Stratfdrd-on-Avon,  for  a 

design  for  a  cultivator  or  skim  plough. 
30.  Jacob  Hankina,  of  Famingham,  in  the  county  of  Kent^ 
for  a  spiral  propelling  motion  for  carriages,  boats,  &c. 
30.  William  Allen,  of  the  Lamb  Inn,  Batheaston,  in  the 

county  of  Somerset,  for  a  washing  crimp. 
30.  William  Hill,  of  12,  Tottenham-court,  New-road,  for  a 
ventilator  for  buildings, 
Apr.    1 .  Timothy  Smith  and  Sons,  of  Bartholomew-street,  Bir- 
ndngham^  for  a  ''  Smith's  lock  "  table  fastener. 
I.  Jokn  Vernon  ^  Co,,  of  the  Dee  Iron  Works,  Aberdeen, 

for  a  tilt  hammer. 
1 .  A.  Mullar  ^  Co,,  of  43  and 44,  Princes-street,  Edinburgh, 

for  a  cravat  fastener. 
1 .  Hiram  Groves,  of  45,  Henry-street,  Dublin,  for  a  bellows 

for  the  melodian  and  oUier  musical  instruments. 
4.  George  Morton,  of  Dale-street,  Liverpool,  for  a  design 

of  a  new  construction  for  bodies  of  vehicles. 
12.  John  WaUia  Allen,  of  Weymouth,  for  a  pneumatic 

chimney-top  or  cowl. 
15.  John  Weema,  of  Johnstone,  Renfrewshire,  for  an  im- 
proved ash-pan  for  fire-grates. 
15.  Thomas  Pritty  and  Henry  Rayner  Hodgson,  of  Bury  St. 
Bdmonds,  Sufiblk,  for  the  ''  Euston  plough." 

18.  John  Bourn,   of  31,   Lionel-street,   Birmingham,  for 

**  Bourn's  Nonpareil  sash  fastener." 

19.  A,  Bemi  f  Melliard,  of  56,  and  57,  Great  Guildford- 

street,  Southwark,  for  a  new  design  for  the  con* 
figuration  of  a  hat  ventilator. 
TOL.  xxiv.  2  K 
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OF    PARTS    OF    INVENTIONS   AND 
fttltfltlllllflttft 

MADE  UNDER  LORD  BROU6HAM*S  ACT. 


Peter  Borne  and  Mayer  Henry, — ^memoTandom  of  altenrtioD 
to  patent,  dated  3rd  Auga8t»  1843,  for  ''  certain  improrementa 
in  tteam-engmefl>  boilers,  and  propelling  macfainery."  Ffled 
3rd  April,  1844. 

Jonathan  Sauuders,— diaclaimer  to  patent,  dated  5tih  October, 
1843,  for  ''improTementt  in  the  manufiictare  of  tyrea  of 
railway  and  other  wheels,  and  in  the  manufacture  of  ndlway 
and  other  axles."     Filed  6th  April,  1844. 


fttttof  |tatniU( 

That  have  passed  the  Greaf  Seal  of  IRELAND,  from  the  IJlk 
March  to  the  nth  qfAfril.  1844>  knehmve. 


To  William  Edward  Newton,  of  the  Office  for  Patents^  66,  Chan- 
cery-^kne,  in  the  county  of  Middlesex,  cinl  engineer,  for  a  new 
or  improved  system  of  nachinery  or  apparatus  fox  obtainmg 
and  applying  motive  power,  for  pi^pelliiig  on  railways,  or  wa- 
ter, and  for  raisiBg  heavy  bodies ;  applioaUe  abo  to  various 
other  pucposea  where  power  is  lequiiMi* — being  a  commuuica- 
tion.--Sealed  27th  March.  .  ,, 

Edward  Eyre,  of  Thavies  Inn,  Holbom,  in  Ihe  Cit;y,  of 'ILiQipdbn, 
Gent.,  Ibr  certain  improyements  ii^  railways^  fuid,  m  ^e  msr 
diinery  or  apparatus  to  be  employed  tbe?:^pp„— haig'  a'cqm- 
munioation. — Sealed  27th  March. 

Pierre  Pelletan,  of  Fitsroy-square,  in  the  county  of  Middlesex, 
Esq.,  for  improTements  in  the  production  of  light. — Sealed 
17  th  April. 

Thomas  Aspinwall,  of  Bishopsgate  Churchyard,  in  the  City  of 
London,  Esq.,  for  an  improved  cannon,  formed  either  of 
wrought  iron  or  steel,  or  wrought  iron  and  ste^I  combined ; 
and  also  instruments  and  machinery  used  in  making,  and  me- 
thod of  making  said  cannon, — being  a  commuhioation. — Sealed 
17th  April. 
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ftijtt  of  IMtniw 

Granted  for  SCOTLAND,  snbsejuenl  to  March  22nd,  t844. 


To  William  Bitter,  of  106,  Fenclwrch-street,  in  the  City  of  Loiir 
.  ,d<^^  Gent.,  for.  improyementa  in  eryBtaUicing  and  purifying 
T.^igaii^-*-4>evig-«  .ooniiBunication  firood  abroad.<--Sealed  26th 

Charles  Hamaon,  manager  of  the  Coed  Talon  and  Leeawood  Iron 
WorioB,  FtiutaUre,  for  certain  improYcmenta  in  the  manufac- 
tiiie  of  eaat^fon  pipef»  and  other  icon  caatii^gB, — ^Sealed  26th 
March4 

William  Isaac  Cookson,  of  the  borough  and  connty  of  Newcastle- 
upon-Tyne,  Esq.,  for  improyements  in  apparatus  for  burning 
sulphur  in  the  manuflEUsture  of  sulphuric  acid. — ^Sealed  26th 
March. 

E3isha  Haydon  Collier,  of  Gk)ldsworthy-terrace,  Rotherhithe,  in 
Vke  county  of  Surrey,  civil  engineer,  for  certain  improyements 
in  the  construction  of  furnaces  and  flues. — Sealed  27th  March. 

Joseph  Dickenson  Stagg,  of  Middleton,  in  Teesdale,  in  the  county 
of  I>urham,  manager  of  smelting  works,  for  a  new  or  improyed 
plan  for  collecting,  condensing,  and  purifying  the  fumes  of 
lead,  eopper,  and  other  ores  and  metals ;  also  the  particles  of 
such  ores  and  metals  arising  or  produced  from  the  roasting* 
smelting,  or  manufacturing  thereof;  and  also  the  nozioua 
smoke,  gase^  salts,  and  acids,  soluble  and  absorbable  in  water, 
generated  in  treating  and  working  such  ores  and  metals. — 
Sealed  30th  March. 

William  Edward  Newton,  of  the  Office  for  Patents,  66,  Chancery- 
lane,  in  the  county  of  MiddQesex,  ciyil  engineer  and  patent 
agent,  for  an  improvement  or  improvements  in  fiimaces,— 
being  a  communication  from  abroad. — Sealed  4th  ApriL 

John  Steveily,  of  Belfast,  in  the  county  of  Antrim,  Professor  of 
Natural  Philosophy,  for  improvements  in  steam-engines. — 
Sealed  10th  April. 

Thomas  Nash^  of  Paul's  Cray,  in  the  county  of  Kent,  paper-maker, 
and  Francis  Pine,  of  Watling-street,  in  the  City  of  London, 
paper-maker,  for  certain  improvements  in  the  manufacture  of 
paper,  and  in  the  machinery  to  be  used  therein. — Sealed  11th 
April. 
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William  Th<»na8,  of  Cheapside,  in  the  City  of  London,  merchant, 
for  improTements  in  BBwtenii^  for  wearing  apparel;  and 
which  may  also  be  applied  aa  faatenings  to  portxDanteaus, 
bags,  boxes,  books,  and  otiier  things, — ^being  a  oomnuinication 
from  abroad. — Sealed  15th  April. 
John  Lawson,  of  Leeds,  in  the  eonnty  of  Yoik,  engineer,  and 
■  Thomas  Robinson*  of  Leeds,  in  the  coimty  of  Yoik,  flaz- 
dreaser,  for  certain  improYements  in  madiinery  for  heiddling, 
dressing,  combing,  and  cleaning,  flax,  wool,  silk,  and  other 
fihrons  substances* — Sealed  17th  Aporil. 


SEALED    IN    ENGLAND. 
1844. 


To  Charles  Hector  Fran9ois  Dumontier,  of  Rouen,  in  the  king- 
dom of  France,  engineer,  for  improvements  in  the  construc- 
tion of  lithographic  and  autographic  presses, — ^being  a  com- 
munication.    Sealed  28th  March — 6  months  for  inrolment. 

John  Robert  Dicksee,  of  Old  Compton-street,  Soho-squara, 
artist,  for  improvements  in  the  manufacture  of  mosaics. — 
Sealed  30th  March — 6  months  for  inrolment. 

William  Crosskill,  of  Iron-works,  Beverley,  for  improvements  in 
machinery  for  making  wheels  for  carriages.  Sealed  30th 
March — 6  months  for  inrolment. 

Henry  Clayton,  of  Upper  Park-place,  Dorset-square,  Regent'a- 
park,  plumber,  for  improvements  in  the  nianufacture  of  tUea, 
drain-pipes  or  tubes,  and  bricks.  Sealed  30th  March — 6 
months  for  inrolment. 

John  Biggs,  of  Leicester,  manufacturer,  and  Richard  Harris,  of 
the  same  place,  manufacturer,  for  improvements  in  the  manu- 
facture of  looped,  woven,  and  elastic  fabrics.  Sealed  30th 
March — 6  months  for  inrolment. 

Leonard  Bostwick,  of  Fen-court,  Fenchurch-street,  London,  mer- 
chant, for  certain  improvements  in  machinery  or  apparatus, 
for  sewing  all  kinds  of  cloth  or  other  materials.  Sealed 
2nd  April — 6  months  for  inrolment. 
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William  8taoe»  of  Berwick,  SuBsez,  farmer,  and  Philip  Vallanee, 
of  the  aiuae  place,  farmer,  for  improyementB  in  applying  power 
fot  drawing  or  working  plonghs,  and  other  implements  and 
carriages,  wed  for  agricoltnral  purposes.  Sealed  2nd  April — 
6  months  for  inrolment. 

idlin  Paraons,  of  Selwood-terrace,  Brompton,  Gent.,  for  certain 
impronrements  in  machinery  or  apparatus  for  cleansing  or 
sweeping  chimneyB  and  flues.  Sealed  2nd  April — 6  months 
for  inrolment. 

James  Murdoch,  of  StapleVinn,  Middlesex,  mechanical  drafts- 
man, for  certain  improved  apparatus  and  processes  for  pre- 
paring the  Phorndum  Tenax,  or  New  Zealand  flax,  so  as  to 
render  it  applicable  to  various  useful  purposes, — being  a 
communication.     Sealed  2nd  April — €  months  for  inrolment. 

Frederick  Brown,  of  Luton,  Bedfordshire^  ironmonger,  for  im- 
provements in  stoves.  Sealed  10th  April — 6  months  for  in- 
rolment. 

James  Murray,  of  the  Gamkirk  Coal  Company,  Lanark,  Scotland, 
for  a  new  method  of  using  and  applying  artificial  gas,  made 
from  coal,  oil,  or  other  substances,  for  lighting  and  ventilating 
caverns,  pits,  or  mines,  or  other  pits  where  minerals  or  metals 
are  worked  or  extracted.  Sealed  10th  April — 4  months  for 
inrolment. 

Ilichard  Barber,  of  Hotel-street,  Leicester,  confectioner,  for  im- 
provements in  apparatus  for  giving  quick  rotatory  motion  to 
mops  and  such  like  instruments.  Sealed  1 0th  April — 6  months 
for  iiirolment. 

John  Aitken,  of  Surrey-square,  for  improvements  in  water  ma- 
chines or  engines,  and  steam  engines,  and  the  mode  of  trac- 
tion on  or  in  canals,  or  other  waters  or  ways.  Sealed  10th 
April — 6  months  for  inrolment. 

George  William  Lenox,  and  John  Jones,  of  BiUiter-square, 
London,  merchants,  for  improvements  in  the  manufacture  of 
sheaves  and  shells  for  blocks,  and  of  bolt-rings  or  washers,  for 
the  purposes  of  shipwrights  and  engineers.  Sealed  10th  April 
— 6  months  for  inrolment. 

James  Kennedy,  of  the  firm  of  Bury,  Curtis,  and  Kennedy,  of 
Liverpool,  engineer,  and  Thomas  Vernon  of  the  same  place, 
iron^ship  builder,  for  certain  improvements  in  the  building  or 
construction  of  iron  and  other  vessels,  for  navigation  on  water. 
Sealed  15th  April — 6  months  for  inrolment. 
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John  LawBon,  of  Leeds,  engineer,  and  Thomas  Bobinaon,  of 
Leeds,  flax-dresser,  for  certain  improvements  in  machinery  for 
heckling,  dressing,  combing,  and  cleaning  flax,  wod,  silk,  and 
other  fibrous  sabstances.  Sealed  1 6th  April — 6  months  for 
inrolment. 

£dgar  Heale,  of  Brixton,  Gent.,  for  certain  improvements  in  the 
oonstraction  of  carriages  for  tlie  conveyance  of  passengen  on 
roads  and  railways.  9#aled  18th  Apxil — 6  mbntlis  for  inrol- 
ment. 

Donald  Grant,  of  Greemrkih,  Esq.,  for  improvements  applicable 
to  the  ventilation  of  apartments,  in  wfaidi,  gas  and  other  com- 
bustible matters  are  eonsnmed  by  ignition.  Sealed  18th  April 
— 6  months  for  inrdment. 

John  Bailey  Denton,  of  Gra/s-inn-square,  land  agent,  fbr  im- 
provements in  machinery  fbr  moulding  or  shaping  day  and 
other  plastic  substances,  for  draining  and  otheir  puiiKMes. 
Sealed  18th  April 6  months  for  inrolmeirt. 

James  Murdoch,  of  Staple's  Inn,  mechanical  draughtsman  and 

.  civil  engineer,  for  certain  improvements  in  the  construction  of 
vessels  for  holding  aerated  liquids,  and  in  the  means  for  intro- 
ducing such  liquids  into  the  said  vessels,  and  retaining  them 
therein, — being  a  communication.  Sealed  18th  April-*<-6 
months  for  inrolment. 

John  Smith,  of  Bradford,  Torkshire^  vomted  spiHner,  for  im- 
provements in  machinery  fbr  tentering  and  stretddaig  doths 
or  fabrics.    Sealed  18th  April — S  months  for  imdment. 

Bichard  Roberts,  of  the  Globe  Works,  Manchester,  engineer,  for 
certain  improvements  in  machinery  or  apparatus  for  the 
preparation  of  cotton  and  wool,  and  also  for  spinning  and 
doubling  cotton,  silk,  wod,  and  other  flbrous  aobstanoes. 
Sealed  18th  April — 6  months  for  inrolment 

Joseph  Woods,  of  Barge  Tard  Chambers,  Bucklesbury,  Gent., 
for  improvements  in  regulating  the  power  and  velocity  of  ma- 
chines fbr  communicating  power, — being  a  communication. 
Sealed  18th  April — 6  months  for  inrolment. 
William  Hodson,  of  New  King-street,  Kingston-upon-Hull,  estate 
agent,  for  a  machine  for  making  and  compressing  bridks,  tiles, 
square*pavers,  and  ornamental  bricks.  Sealed  i8th  April — 
6  months  for  inrolment. 
Henry  Frearson,  of  Amo  Yale,  Nottingham,  laoe  manufacturer. 
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for  improYementa  in  the  manufacture  of  warp  ftbrics.  Sealed 
23rd  April — 6  months  for  inrokaent. 

Peter  Lear,  of  Boston,  Suffolk,  of  the  State  of  Maaaachusetts,  of 
the  United  States  of  America,  Gent.,  for  certain  new  and  use- 
fdl  improvements  in  machinery  for  propelling  vessels  through 
the  water.     Sealed  2drd  April — 6  mondis  for  inrolment. 

William  Taylor,  of  Birmingham,  door-spnng  manufacturer,  for 
improvements  in  the  manufiacture  of  axle  pulleys,  and  in  pegs 
or  pins  for  hanging  hats  or  other  garments  thereon.  Sealed 
24th  April — 6  months  for  inrolment. 

Ben^  Allaire^  of  Charlotteratreet,  Fitzroy-squar^,  dyer  and  cleaner, 
fur  improvements  for  cleansing  gentlemen's  garments.  Sealed 
24th  April — 6  months  for  inrolment. 

Pierre  Armand  It  Comte  de  Fontainemorean,  of  Skinner's-plaGe^ 
Size-lane,  merchant,  for  a  new  m6de  of  constructing  barome- 
ters and  other  pneumatic  instruments, — ^being  a  communica- 
tion.    Sealed  27th  April — 6  months  for  inrolment. 

John  Dixon,  of  Wolverhampton,  iron-master,  for  improvementa 
in  heating  air  for  blast  furnaces,  and  for  other  uses.  Sealed 
27th  April — 6  months  for  inrolment. 

Arthur  WaU,  of  Bisteme^place,  Poplar,  sui^geon,  for  certain  im- 
provement in  the  manofiiGtaie  of  steel,  copper,  and  other 
metals.     Sealed  27th  April — 6  months  for  inrolment, 

Joaah  Clarice  and  Samuel  Fletcher,  of  Hubnei  Lancashire,  mat 
ehine  laakens,  fbr  certain  improvements  in  wheels  to  be  used 
in  slubbing  or  bobbin-frames,  and  in  roving  or  j^pk-frames,. 
and  for,  oither  purposea;  and  also  in  the  engine  by  which  such 
wheels  are,  or  may.be,  cut.  Sealed  27th  April — 6  months  for 
inrolment, 

laaifib  JH^V^i  of  Birmijffghaw,  engin^r,  for  pertain  improvementa 
in  steam-engines,!pi||;t  g£ ^hich  improiemfentf  9»  /i|yplicf|ble 
to  impelliQgt  wheel  carriages  -  Se^ed  .27th  April-H?  months^ 
fbr  inrolment.  .,,.,, 

Bdward  Cobbold,  of  Melford,  Suffolk,  Master  of  Arts,  clerk,  for 
improvements  in  the  preparation  of  peat,  rendering  it  appUca- 
Ue  to  aevecal  useful  purposes,  particularly  for  fiieL  Sealed 
27th  April — 6  months  fbr  inrolment. 
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CELESTIAL  PHENOMENA  for  May,  1844. 
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J.  LEWTUWAITE,  Rotherhithe. 
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RECENT  PATENTS. 

To  Charles  Kubtz^  of  Liverpool^  in  the  county  of  Lancaster, 
manufacturing  chemist^  for  an  improved  lamp  for  the 
combustion  of  naphtha,  turpentine,  and  other  resinous 
ot&.— [Sealed  30th  June,  1843.] 

This  invention  applies  particularly  to  lamps  constructed  for 
the  combustion  of  naphtha,  turpentine,  and  other  resinous 
oils.  The  ordinary  naphtha  lamp  is  now  well  known,  as  are 
also  the  disadvantages  of  employing  the  same  for  the  pur- 
poses of  illumination,  particularly  the  limited  height  of  the 
flame  produced  during  combustion,  which  scarcely  ever  ex- 
ceeds  an  inch  without  the  emission  of  smoke ;  and  also  the 
disagreeable  odour  arising  firom  imperfect  combustion  of  the 
spirit.  In  consequence  of  these  imperfections  in  the  ordi- 
nary lamp,  the  use  of  naphtha  and  other  resinous  oils  for  the 
purpose  of  illumination,  has  been  to  a  great  degree  excluded, 
where  a  powerful  flame  is  required;  and  also  in  confined 
apartments,  where  the  unconsumed  portions  of  the  spirit 
become  both  deleterious  and  oflensive.  The  object,  there- 
fore, of  the  present  invention,  is  to  increase  the  amount 
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of  illtunmating  power  in  such  lamps,  that  is,  to  elongate  the 
flame  to  a  considerable  degree,  and  also  to  effect  the  perfect 
combustion  of  the  naphtha  or  other  resinous  oil,  thereby  pre- 
venting the  emission  of  either  smoke  or  unpleasant  effluvia. 
These  improvements  are  effected  simply  by  the  proper  admis- 
sion and  regulation  of  air,  required  in  the  process  of  combus- 
tion, by  the  application  and  use  of  suitable  valves  or  regu- 
lators, and  the  particular  situations  in  which  th^  are  plaeed. 
In  Plate  XIII.,  are  several.views  of  the  improved  haap  for  the 
combustion  of  naphtha  or  other  resinous  oils,  and  also  several 
modifications  and  applications  of  the  principle  thereof,  in 
order  that  it  may  be  more  generally  and  usefully  appUed. 

Fig.  1,  is  a  sectional  elevation  of  the  improved  naphtha 
lamp,  with  a  single  flat  wick  or  burner ;  and  fig.  2,  is  a  hori- 
zontalor  plan  view  of  the  same,  as  seen  from  above.  Fig  3, 
is  a  similar  sectional  view  of  a  lamp  with  a  double  flat  wick 
or  burner ;  and  fig.  4,  is  a  horizontal  or  plan  view  of  the 
same. 

Fig.  5,  represents  in  elevation,  and  fig.  6,  in  plan  view,  a 
lamp  particularly  adapted  for  burning  common  naphtha  or 
resinous  oils,  which  generally  produce  a  considerable  quantity 
of  carbon,  during  combustion,  on  the  top  or  edge  of  the  wick. 
Fig.  7,  is  a  sectional  elevation  of  the  improved  naphtha  lamp, 
adapted  or  arranged  as  a  table  or  pillar  lamp,  with  circular 
wick  or  burner.  Fig.  8,  is  another  modification  constructed 
with  a  common  argand  burner ;  and  fig.  9,  is  a  modification 
of  the  improved  lamp  constructed  and  applied  as  a  street 
lamp  or  lantern.  In  figs.  1  and  2,  a,  a,  is  the  reservoir  of 
naphtha ;  b,  i,  the  ordinary  cone  or  conductor  for  supplying 
air  to  the  flame,  but  with  this  difference,  that  in  the  improved 
lamp  the  top  edge  of  these  side  plates  or  air  conductors, 
must  always  be  above  the  point  of  ignition  of  the  wick, 
whereas  in  ordinary  naphtha  lamps  the  wick  has  always  been 
uppermost.  These  air  conductors  or  passages  6,  b,  may  be 
made  of  metal,  glass,  or  mica,  and  are  suppUed  with  an  air 
valve,  damper,  or  regulator  c,  swivelling  on  its  centre,  and 
either  opened  or  closed,  to  regulate  the  admission  of  air,  by  a 
small  hand-screw  d,  on  the  outer  aide.  There  is  also  an 
auxiliary  air-valve  damper  or  regulator  e,  to  govern  the  admis- 
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«ion  of  air  on  the  other  side  of  the  conductor  b ;  by  open- 
ing or  closing  these  valves,  the  supply  of  air  requisite  for 
perfect  combustion  may  be  suitably  governed,  and  the  flame 
elongated  to  a  great  extent,  without  incurring  either  of  the 
ordinary  consequences  of  smoke,  or  any  disagreeable  odour. 

The  arrows  show  the  course  of  the  air  through  the  novel 
arrangement  of  air  passages  in  all  the  figures.  The  wick- 
holder  is  shown  ^t  f,  f,  and  has  one  peculiarity  only  from 
the  common  holder,  namely,  that  the  outer  side  at  the  top  ff, 
is  left  longer  than  the  inner  side,  as  much  as  the  small  length 
of  wick  required  for  burning ;  so  that  in  trimming  the  wick 
it  may  be  cut  quite  flat  and  level  with  the  outer  side  of  the 
wick-holder,  and  thus  always  be  cut  perfectly  even  and  fit 
for  use.  In  figs.  3  and  4,  the  only  difference  is  the  arrange- 
ment consequent  upon  the  use  of  a  double  wick,  in  which  case, 
the  air  valve  c,  is  placed  at  the  bottom  of  the  lamp,  and  thus 
regulates  the  draft  up  the  central  tube  or  air  passage  A,  sup- 
plying the  requisite  quantity  between  the  wicks,  as  well  as 
the  ordinary  draft  supplied  by  the  side  cone  or  conductor  ft,  b. 
In  figs.  5  and  6,  the  arrangement  is  varied,  for  the  purpose 
of  adapting  it  to  the  consumption  of  very  common  naphtha, 
or  resinous  oils,  which  usually  generate  much  carbonaceous 
matter  on  the  burning  edge  of  the  wick,  and  thus  require 
frequent  snufBng  or  trimming.  This  difficulty  is  overcome 
by  providing  two  circular  boxes  or  receivers  i,  i,  in  each  of 
which  is  placed  a  smaU  roller  or  bobbin,  and  having  one  end 
or  cofl  of  the  wick  around  each ;  the  wick  extending  from  one 
bobbin  to  the  other,  passing  through  the  reservoir  a,  a,  and 
having  only  the  central  portion  exposed,  which  is  under  the 
glass  chimney,  and  distinguished  by  the  representation  of 
flame  in  the  drawing ;  thus,  when  this  burning  or  exposed 
portion  of  the  wick  has  become  corroded  or  charred,  another 
portion  of  the  wick  can  be  exposed  to  the  flame,  by  simply 
turning  one  of  the  bobbins  and  winding  the  wick  progres- 
sively through  the  lamp,  as  required.  In  fig.  7,  where  a 
circular  wick  is  employed,  the  patentee  prefers  applying  the 
air  valve  c,  or  regulator,  below,  and  with  the  addition  of  a 
top  guide  or  disc  k,  which  confines  the  supply  of  air  directly 
to  the  inside  of  the  wick,  instead  of  allowing  it  pass  up  the 
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centoe  of  the  air  tube.  In  this  instance,  a  ring  /,  of  ivory, 
bone,  wood,  or  other  nou-condacting  material,  is  pkoed  be- 
tween the  ordinary  cone  and  reservcnr,  for  the  purpose  of 
preventing  the  communication  of  heat  to  the  reservoir.  At 
fig.  8,  where  a  conmion  argand  bnmer  is  nsed,  the  air  valve  c, 
is  applied  below,  as  the  air  is  supplied  through  spaces  at,  m, 
left  between  the  bottom  of  the  burner  and  the  reservoir;  the 
wick  being  divided  below  into  two  semicircular  parts,  one 
half  passing  down  each  supporter  n,  n,  into  the  reservoir. 
At  fig.  9,  the  patentee  also  applies  his  improved  air  valve 
below  the  burner,  as  being  well  adapted  for  street  lamps  or 
lanterns.  In  this  application,  a  double  glass  o,  o,  is  em- 
ployed, which  forms  an  air  chamber  or  passage,  without 
obstructing  the  light,  and  by  this  means  the  lamp  is  supplied 
with  any  requisite  quantity  of  air ;  when  the  lamp  or  lanterns 
are  made  circular,  the  glasses  must  of  course  be  entirely 
double,  and  open  into  the  lamp  below,  to  form  the  necessary 
air  passage ;  or  in  both  these  cases,  the  air  valve  may  be  used 
at  the  top  of  the  double  glass  chamber,  or  casing,  with  nearly 
the  same  effect. 

The  patentee  claims,  Firstly,  the  arrangement,  appli- 
cation, and  use,  of  certain  air  passages  and  valves,  or  regu- 
lators, in  lamps,  for  the  combustion  of  naphtha,  or  other 
resinous  oils,  as  above  described,  whereby  the  flame  is  con- 
siderably elongated  and  increased,  together  with  the  more 
perfect  combustion  of  inflammable  matter  used.  Secondly, 
the  peculiar  application  and  use  of  the  ordinary  air  cones  or 
conductors  i,  b,  with  respect  to  single  or  double  flat  wick 
burners,  which  in  the  improved  naphtha  lamp  must  be  so 
placed,  that  the  uppermost  edge  of  the  conductor  shall  be 
above  the  point  of  ignition  on  each  side  of  the  wick,  so  that 
the  air  conducted  to  the  outer  sides  of  the  flame,  shall  impinge 
upon  the  flame  at  that  point. — [Inrolled  in  the  Petty  Bag 
Office,  December,  1843.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 
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To  James  Moon^  of  MUlnum-street^  Bedford-row,  in  the 
county  of  Middlesex,  surveyor,  for  improvements  in  the 
manufacture  of  bricks,  to  be  used  in  tJie  construction  of 
chimneys  and  flues. — [Sealed  25th  Aprils  1843.] 

This  invention  consists  in  making  bricks  of  suitable  shapes 
for  forming  circular  flues  or  interiors  of  chimneys^  and,  at  the 
same  time,  bonding  with  the  general  brickwork.  A  contrac- 
tion is  made  in  the  throat  of  the  chimney,  instead  of  the 
large  void  usually  left,  and  by  this  means  a  better  draft  is 
produced.  The  diversions  or  elbows  of  the  flues  are  formed 
with  "  splayed  gathering  bricks,^^  or  with  **  moulded  spring- 
ers,^^ and  a  imiform  size  is  preserved  throughout ;  whereas, 
in  the  ordinary  constructions  of  flues,  the  elbows  ^re,  in  most 
cases,  formed  by  cutting,  which  causes  them  to  be  crippled 
and  contracted,  producing  obstructions  and  lodgments  of  soot. 
In  Plate  XIIL,  fig.  1,  is  a  vertical  section  of  a  chimney 
constnictcd  with  the  improved  bricks,  and  fig.  2,  is  a  vertical 
section  of  the  lower  part  thereof,  taken  from  front  to  back ; 
fig.  3,  is  a  front  view,  fig.  4,  a  plan,  and  fig.  5,  a  back  view  of 
the  chimney-bars;  and  figs.  6,  to  11,  inclusive,  are  plan 
views  of  the  diflerent  courses  of  bricks  forming  the  chimney. 
The  chimney-bars  a,  are  composed  of  a  front  plate  and  bed  to 
receive  "gussets;^'  bearing- bars  b,  are  placed  across  the 
opening,  to  carry  the  throat  of  the  chimney,  having  hooks  on 
their  under  sides  for  the  soot  bag  and  cloth  used  when  clean- 
ing the  chimney.  The  throat  is  formed  of  moulded  lumps 
c,  d,  e,  f,  two  to  each  course,  and  without  any  vertical  joints 
externally :  the  courses  are  shewn  separately  at  figs.  6,  and  7, 
The  flue  is  made  with  two  descriptions  of  moulded  bricks 
g,  h,  termed  "bonders''  (%  8),  and  "stretchers"  (fig.  9), 
used  alternately,  four  to  each  course.  The  diversions  or  elbows 
are  formed  with  "  splayed  gathering  bricks"  i,  (one  of  which 
is  shewn  at  fig.  10),  or  with  "  moulded  springers"/,  as  seen 
in  the  section  fig.  12 ;  by  means  of  the  latter,  the  elbows  may 
be  made  to  run  horizontally,  or  at  any  required  angle;  and 
where  the  flue  runs  from  one  diameter  to  another,  "  connect- 
ing bricks"  k,  (fig.  11,)  ai*e  used.     For  making  the  shaft  /, 
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of  the  chimney,  any  of  the  four  kinds  of  bricks  repfesented 
at  figs.  13,  14,  15,  and  16,  may  be  used,  according  to  the 
form  of  shaft  required ;  and  at  the  top  of  the  shaft  the  pa- 
tentee places  what  he  calls  a  ''  valvular  ring"  in,  supporting 
a  ''  domical  top^'  n,  and  contained  in  a  moulded  cap  o. 

At  the  conclusion  of  the  specification,  the  patentee  says : 
''  Having  thus  described  my  invention,  I  wish  it  to  be  under- 
stood that,  in  thus  forming  bricks  suitable  for  making  circular 
flues  of  chinmeys,  I  claim.  First,  the  so  forming  them  as  to 
bond  in  with  the  general  brickwork ;  Secondly,  the  making  of 
holes  through  bricks  suitably  formed  for  producing  circular 
flues  of  chimneys;  Thirdly,  the  mode  of  constructing  chim- 
ney-bars, as  above  described;  and  Fourthly,  the  mode  of 
applying  a  domical  top  and  valvular  ring  to  tops  of  chimneys, 
as  above  described/' — [InroUed  in  the  Inrolment  Office^ 
October,  1843.] 


To  John  Thompson,  cfAtbury,  near  Gmldford,  in  the  county 
of  Surrey,  Doctor  of  Medicine,  for  his  invention  of  certain 
improvements  in  bedsteads  and  couches  for  invalids. — 
[Sealed  16th  May,  1843.] 

These  improvements  in  bedsteads  and  couches  for  invalids^ 
consist  in  certain  peculiar  constructions  of  the  parts  of  a 
bedstead  or  couch^  and  of  a  frame  to  accompany  the  same  ; 
by  means  of  which  constructions  the  bed,  mattress,  or  cushion, 
may  be  withdrawn  from  under  the  patient,  and  replaced, 
after  adjusting,  cleaning,  or  airing  it,  without  disturbing 
the  limbs,  or  altering  the  posture  of  the  body.  These  objects 
are  effected  by  making  the  bedstead  or  couch  distinct  from 
an  outer  framing;  to  the  latter  of  which  a  sheet  is  attached, 
and  distended  over  side  rails,  for  the  purpose  of  occasionally 
supporting  the  patient,  independently  of  the  bed,  mattress, 
or  cushion.  This  may  be  done  by  raising  that  part  of  the 
outer  frame  to  which  the  distended  sheet  is  attached;  or  by 
lowering  the  bedstead  or  couch  on  which  the  bed,  mattress, 
or  cushion,  bears,  so  as  to  leave  the  patient  supported  by  the 
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distended  sheets  whilst  the  bedstead  or  coach,  with  the  bed, 
mattress,  or  cushion,  is  withdrawn. 

In  Plate  XIV .,  fig.  1,  represents  a  side  elevation  of  the  bed* 
stead  a,  a,  enclosed  by  the  outer  framing,  with  the  distended 
sheet  raised,  to  allow  of  the  bedstead  and  its  mattress  being 
drawn  out  from  the  frame,  as  it  is  partly  done  in  fig.  2, 
which  is  a  plan  view  of  the  bedstead.  A  transverse  section 
of  the  outer  framing  is  shewn  at  fig.  3 ;  and  at  fig.  4,  the 
bedstead  or  couch  is  represented  drawn  out,  and  distinct  from 
the  framing  fig.  3.  The  bedstead  or  couch  a,  a,  may  be 
made  as  a  rectangular  horizontal  frame,  with  transverse  rails, 
or  straps,  or  a  sacking ;  and  it  may  be  mounted  on  four  l^s 
with  castors,  as  shewn;  or  constructed  in  any  other  convenient 
manner,  so  as  to  support  the  bed,  mattress,  or  cushion,  and 
be  rendered  capable  of  sliding  in  and  out  of  the  external 
frame.     The  external  frame  consists  of  four  vertical  pillars 

b,  by  by  by  ^ToAy  connected  together  by  three  horizontal  rails 

c,  and  dy  d.  The  rail  c,  occupies  the  closed  side  of  the  frame, 
the  opposite  side  being  open,  that  is,  without  a  rail.  The  two 
rails  dy  d,  have  each  a  ledge  or  bead  e,  e,  as  seen  in  figs.  1, 
and  3  ;  and  there  are  grooves  or  recesses  cut  in  the  end  rails 
of  the  bedstead  a,  for  the  reception  of  the  beads  e,  €y  when 
the  bedstead  is  slidden  into  the  frame.  The  two  moveable 
side  rails  ^^  are  attached  to  the  outer  frame  by  vertical 
screws  gy  gy  mounted  in  the  pillars  by  which  screws  pass 
through  screw  boxes  in  the  ends  of  the  moveable  rails/;  to 
these  moveable  rails  the  two  edges  of  a  sheet  i,  t,  are  made 
fast  by  loops,  passed  over  studs  on  the  under  side  of  the  rail, 
and  being  drawn  tight,  distend  the  sheet,  a?  seen  in  figs.  2, 
and  3.  The  positions  of  the  parts  seen  in  fig.  1,  represent 
the  bedstead  within  the  outer  frame,  with  the  sheet  t,  t,  at- 
tached to  the  rails/,/,  extended  over  the  bed.  When  it  is 
required  to  make  the  bed,  or  adjust  the  bedding,  mattress,  or 
cushion,  without  disturbing  the  patient,  a  winch  is  to  be 
applied  to  the  top  of  the  vertical  screws^,  gy  when,  by  turning 
those  screws,  the  side  rails  /  /  will  be  drawn  up,  with  the 
distended  sheet  t,  supporting  the  patient.  This  being  done, 
the  bedstead  or  couch  a,  a,  with  the  bed,  mattress,  or  cushion, 
may  be  drawn  out,  as  shewn  at  fig.  4,  and  adjusted ;   and  on 
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replacing  the  bedstead^  the  side  rails  ^^  with  the  distended 
sheets  bearing  the  patient^  may  be  again  lowered,  so  as  to 
bear  upon  the  bed,  mattress,  or  cushion. 

The  patentee  states,  that  he  does  not  confine  himself  to  the 
mode  shewn  in  the  drawings,  of  raising  and  lowering  the 
distended  sheet  on  which  the  patient  rests,  as  that  may  be 
eflFected  by  various  mechanical  contrivances  well  known ;  nor 
to  the  manner  of  attaching  the  sheet  to  the  moveable  side 
rails,  as  that  may  be  done  in  several  ways ;  and  in  some 
instances  it  may  be  desirable  to  enable  a  part  of  the  side  rail 
to  turn  upon  a  horizontal  axle,  for  the  purpose  of  drawing 
the  sheet  up  to  tension,  or  allowing  it  to  hang  loosely.  But 
in  all  cases  the  edges  of  the  dieet  must  be  so  connected  to 
the  moveable  side  rails,  that  they  may  be  readily  detached 
from  the  rails  when  the  patient  is  supported  by  the  bed;  in 
order  that,  when  so  detached,  the  sheet  may  be  drawn  out 
from  under  the  patient,  without  disturbing  or  shifting  his 
reclining  position.  The  patient  being  by  this  means  trans- 
ferred on  to  a  clean  sheet,  upon  the  fresh  made  or  adjusted 
bed,  the  edges  of  the  clean  sheet  may  be  attached  to  the 
side  rails  as  before,  ready  to  support  the  patient,  if  required, 
by  the  means  already  explained.  In  some  cases,  the  side 
rails /,X  with  the  distended  sheet  i,  may  be  preserved  in  a  • 
fixed  position  in  the  outer  frame,  and  the  bedstead  or  eouch 
be  made  capable  of  being  raised  and  lowered  by  its  legs 
sliding  vertically  in  sockets,  or  by  some  other  convenient 
means  which  would  answer  the  same  purpose.  The  patentee, 
therefore,  desires  it  to  be  understood,  that  the  particular 
features  of  his  invention,  are,  so  connecting  an  outer  framing 
to  a  bedstead  or  couch,  that  a  sheet,  capable  of  supporting  a 
patient,  may  be  distended  from  the  outer  framing,  over  the 
bed,  mattress,  or  cushion^  and  that  by  such  means  the 
patient  may  be  raised  up  from  the  bed,  or  the  bed  lowered 
from  the  patient,  without  disturbing  or  altering  his  reclining 
position;  and  that  he  may  be  safely  supported  upon  such 
sheet,  whilst  the  bed,  mattress,  or  cushion,  is  being  adjusted 
or  supplied  with  fresh  bedding. — [Inrolled  in  the  Roll^ 
Chapel  Officey  November,  1843.] 

specification  drawn  by  51cst<rs.  Newton  and  Son. 
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To  Henry  Bessemer^  of  Baxter  House,  St.  Pancras,  in  the 
county  of  Middlesex,  engineer,  for  certain  improvements 
in  the  manufacture  of  bronze  and  other  metallic  powders. 
—[Sealed  15th  June,  1848.] 

These  improvements  consist.  Firstly,  in  the  use  of  oil  or 
other  unctuous  matter,  to  facilitate  the  reduction  of  metals 
or  alloys  of  metals  into  fine  powder ;  Secondly,  in  an  arrange- 
ment of  machinery  for  grinding  metals  or  alloys  of  metals ; 
and  Thirdly,  in  removing  the  oil  from  the  powder  by  means 
of  water  and  pressure. 

The  machinery  is  represented  in  Plate  XIIL,  fig.  1,  being 
an  end  view,  and  fig.  2,  a  side  view  of  the  frame  «work,  con- 
taining two  grinding  machines,  one  of  which  is  shewn  in 
section.  Each  grinding  machine  consists  of  a  polished  steel 
bed  a,  upon  which  a  great  number  of  upright  steel  rods  b, 
work ;  the  bed  a,  rests  upon  a  foundation  plate  c,  and  is 
formed  in  six  parts,  fixed  around  a  steel  step  d,  and  grooved 
radially  therefrom,  as  represented  in  the  plan  view  fig.  3. 
The  step  rf,  receives  the  lower  end  of  a  vertical  shaft  e,  to 
which  the  boss  of  the  drum/  is  fixed;  this  drum  is  for  the 
purpose  of  holding  the  perpendicular  rods  b,  which  are 
capable  of  adapting  themselves  to  the  grooved  surface  of  the 
bed  a;  the  drum  is  made  of  gun-metal,  and  divided  into  four 
parts  by  arms  or  partitions,  which,  instead  of  being  straight, 
are  made  of  the  pecutiar  form  shewn  at  g,  g,  in  the  plan 
view,  fig.  4,  for  the  reason  hereafter  mentioned.  On  the 
top  of  the  shaft  e,  is  a  bevil-pinion  h,  gearing  into  a  bevil- 
wheel  i,  on  the  horizontal  shaft  j,  which  receives  motion 
through  the  spur-wheel  k,  and  pinion  /,  from  the  shaft  m, 
driven  by  a  steam-engine  or  other  source  of  power ;  by  this 
means  the  shaft  e,  and  drum  f,  are  caused  to  revolve,  and 
carry  round  the  rods  b,  upon  the  bed  a.  The  rods  are  made 
about  twenty-two  inches  long,  and  have  pohshed  hemisphe- 
rical ends ;  in  one  of  the  machines  about  49,240  are  used, 
being  \  of  an  inch  in  diameter,  and  weighing  6oz.  each ;  and 
in  the  other,  or  finishing  machine,  four  times  that  nimiber 
are  employed,  having  a  diameter  of  only  |th  of  an  inch. 

The  mode  of  operating  upon  the  metals  or  alloys,  in  order 
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to .  pioduce  a  fine  powder^  is  as  follows : — ^The  metal,  after 
being  reduced  to  a  very  thin  leaf,  by  beating  between  skins, 
in  the  manner  usually  practised  by  gold  beaters,  is  put  into 
an  iron  wire  sieve,  of  ten  meshes  to  the  inch ;  olive  oil  is 
then  allowed  to  flow  from  a  stop-cock,  over  the  centre  of  the 
sieve,  on  to  the  leaf  metal,  which  is  briskly  moved  over  the 
surface  of  the  sieve  by  a  wire  brush,  until  the  whole  is  forced 
through  into  a  vessel  below.  This  mixture  of  metal  and  oil 
is  then  introduced  through  the  funnel  or  hopper  n,  of  the 
machine  containing  the  largest  rods,  on  to  the  centre  of  the 
bed  a,  where  it  spreads,  and  flowing  amongst  the  rods,  is 
caused,  by  their  rotation,  to  gradually  approach  the  periphery 
of  the  bed  a,  and  escape  into  the  circular  trough  o,  from 
whence  it  is  conducted  by  the  spout  p,  into  the  vessel  q.  In 
its  progress,  the  metal  is  acted  upon  by  the  polished  hemis- 
pherical ends  of  the  rods,  as  they  ascend  and  descend  the 
corrugated  surface  of  the  bed,  and  which,  by  a  sort  of  tear- 
ing and  burnishing  operation,  separate  the  coarse  pieces  of 
leaf  into  numerous  polished  particles.  By  being  passed  three 
times  through  this  machine,  the  metal  is  reduced  to  the 
quaUty  of  the  coarse  sorts  of  bronze  powder ;  it  is  then  passed 
through  the  machine  containing  the  smaller  rods,  until  the 
required  degree  of  fineness  is  attained. 

When  the  metal  has  been  reduced  to  a  sufficiently  fine 
powder,  the  contents  of  the  vessel  q,  (which  will  be  generally 
about  lOlbs.  of  metal,  and  lOlbs.  of  oil)  are  put  into  a  strong 
bag,  made  of  three  thicknesses  of  fustian,  with  their  respec- 
tive seams  at  different  parts  of  the  circumference,  so  as  to 
prevent  the  particles  of  metal  from  passing  through.  The 
bag  is  placed  on  the  bed  of  an  hydraulic  press,  and,  being 
subjected  to  a  pressure  of  50001bs.  to  the  square  inch,  or 
about  300  tons  on  a  bag  of  one  foot  diameter,  nearly  all  the 
oil  is  expelled ;  the  pressmre  is  then  removed,  the  bag  is  filled 
with  boiling  water,  and,  after  its  contents  have  been  well 
stirred  up,  it  is  again  subjected  to  pressure.  The  patentee 
here  remarks,  "  it  is  well  known  that  oil  and  water  unite 
when  subject  to  a  great  pressure,  and  form  a  milky-looking 
fluid ;  it  is  this  pecuUar  property  that  enables  me  to  get  rid 
of  the  oil,  which  is  effectually  done,  by  from  two  to  three 
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tiinea  repeating  the  operation/^  The  bag  is  now  emptied  of 
its  contents^  which  consist  of  bright  metalUc  particles^  and 
an  extremely  small  quantity  of  water^  forming  a  dense  lump^ 
of  nearly  the  original  specific  gravity  of  the  metal ;  this  lump 
is  cat  with  a  knife  into  shces^  half  an  inch  thick^  and  exposed 
to  the  air  of  a  warm  room^  where  the  water  evaporates^  and 
the  slices  may  then  be  cmmbled  into  powder.  The  reason 
for  giving  the  arms  g,  the  shape  shewn  in  fig.  4^  is  this } 
that,  as  there  are  no  rods  resting  upon  the  bed  a,  at  those 
parts  where  the  arms  are  passing,  those  arms,  if  straight, 
would  form  a  passage,  through  which  the  fiuid  materials 
might  flow  uninterruptedly  from  the  centre  of  the  bed  into 
the  trough  o ;  a  recess  or  bend  is  therefore,  made  in  each 
arm,  and  filled  with  rods,  so  as  to  intercut  the  passage  of  the 
materials,  and  cause  them  to  pass  between  and  under  the 
rods. 

The  patentee  claims,  Firstly,  the  peculiar  combination  of 
machinery  herein  described,  for  tearing,  rubbing,  and  polish- 
ing particles  of  metal,  by  means  of  a  polished  steel  or  other 
suitable  grooved  surface,  acted  on  by  a  number  of  small  po- 
lished rods  or  pieces  of  metal,  forming  a  sort  of  flexible  coun- 
terpart, so  that  such  pieces  of  leaf  metal  as  are  being  acted  upon 
between  the  said  surfaces  at  one  particular  part,  do  not  pre- 
vent the  pressure  or  action  of  another.  Secondly,  the  use  of 
oil  or  other  similar  unctuous  matter,  to  assist  in  the  reduction 
of  the  metals  or  alloys  of  metals  into  fine  particles  or  powder. 
Thirdly,  the  use  of  water,  assisted  by  pressure,  as  herein- 
before described,  for  the  purpose  of  removing  the  superfluous 
quantity  of  oil  which  is  used  to  facilitate  the  reduction  of 
metals  or  alloys  of  metals  into  fine  powder. — [InroUed  in  the 
Inrolmeni  Office,  December,  1843.] 


To  Thomas  Marsden,  ofSalford,  in  the  county  of  Lancaster y 
machine-maker,  and  Solomon  Robinson,  of  the  same 
place,  flax  dresser,  for  improvements  in  machinery  for 
dressing  or  heckling  flax  and  hemp. — [Sealed  8th  Septem- 
ber, 1842.] 

This  invention  consists  in  a  pecuUar  mode  of  arranging  and 

Digitized  by  VjOOQ IC 


324  Recent  Patents. 

working  the  heckle*bars  of  machinery  for  dressing  flax  and 
hemp. 

In  Plate  XIV.^  fig.  1,  is  a  side  view  of  the  improved  heckling 
machine ;  and  figs.  2,  3>  and  4,  are  detached  views  of  the 
heckle-bars^  and  parts  connected  therewith,  a,  is  the  main- 
shaft^  driven  by  a  band  from  a  steam-engine,  and  communi- 
cating motion,  through  the  cog-wheels  b^  c,  to  the  shaft  d, 
parallel  thereto ;  from  each  end  of  these  shafts  four  arms  e, 
project,  at  right  angles,  and  to  these  arms  the  heckle-bars^ 
eight  in  number,  are  jointed  (see  figs.  2,  and  3).  It  will  be 
seen  that  the  heckle-bars  of  one  shaft,  in  their  revolution, 
pass  within  the  circle  described  by  the  heckle-bars  of  the 
other  shaft,  and  they  are  so  arranged  as  to  give  alternately 
a  stroke  or  cut  to  the  flax  or  hemp,  suspended  fr^m  the 
trough  ff,  by  the  holders  h ;  that  is,  the  heckles  on  one  of  the 
bars  connected  to  the  shaft  a,  will  give  a  stroke  to  the  flax 
on  one  side,  and,  immediately  after,  the  heckles  on  one  of  the 
bars  connected  to  the  shaft  d,  will  give  a  similar  stroke  on 
the  other  side  of  the  strick  of  flax,  and  so  on  alternately.  In 
order  that  the  heckles  shall  penetrate  the  strick  of  flax  at 
right  angles,  or  nearly  so,  a  plate  i,  carrying  a  stud  J,  is  fixed 
to  each  heckle-bar ;  this  stud  works  in  an  excentric  ring  k, 
of  which  there  are  two,  one  at  either  side  of  the  machine, 
for  the  purpose  of  working  the  two  sets  of  heckle-bars.  By 
this  means,  an  excentric  motion  is  imparted  to  the  bars,  in- 
stead of  a  circular  one,  which  would  be  the  case  if  they  were 
firmly  fixed  to  the  arms  e ;  the  heckles  may  thus  be  caused 
to  penetrate  the  flax  at  any  required  angle,  to  keep  that 
angle  as  they  pass  through  the  body  of  the  flax,  and  to  as* 
sume  the  proper  positions  for  being  cleared  of  the  tow,  as  they 
revolve,  by  the  brushes  /,  /,  to  which  rotary  motion  is  com- 
municated from  the  shafts  a,  and  d,  by  the  cog-wheels  m,  m, 
and  pinions  n,n,  o,  o,  9Xidp,p;  the  tow  is  removed  from 
the  brushes  by  the  cylinders  q,  q,  covered  with  card 
teeth,  and  driven  by  the  train  of  wheels  connected  with 
the  shafts  a,  d;  the  cylinders  q,  q,  are  stripped  of  the  tow 
by  their  respective  doffing-plates  v,  v,  fastened  to  arms 
projecting  from  the  shafts  w,  w,  which  are  worked  by 
connecting  rods  x,  x,  from  two  excentrics  y,  y,  on  the  shafts 
of  the  rotaiy  brushes. 
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The  trough  ff,  containing  the  flax-holders  h,  is  attached  to 
two  arms  z,  one  at  each  side  of  the  machine ;  the  lower  parts 
of  these  arms  work  in  fixed  slides  i,  and  each  arm  is  sus- 
pended by  two  chains  2,  2 ;  one  chain  passes  over  the  pulley 
z,  and  is  secured  to  the  weight  4,  and  the  other,  passing 
oyer  the  pulley  5,  is  fastened  to  the  lever  6,  which  is  fur- 
nished with  a  friction  roller  7,  acted  on  by  the  cam  8,  and 
has  a  weight  4*  suspended  from  it :  the  cams  8,  are  mounted 
on  a  shaft  9,  driven  by  a  train  of  wheels  from  the  shaft  of 
one  of  the  cylinders  g.  As  the  weights  4,  4*,  are  heavier 
than  the  trough  ff,  holders  h,  and  arms  z,  they  lift  the  trough 
as  high  as  the  cams  8,  will  permit,  by  allowing  the  levers  6, 
to  descend ;  so  that  when  the  rollers  7,  are  at  those  parts  of 
the  cams  which  are  nearest  the  centre  of  the  shaft  9,  the 
trough  is  at  its  greatest  elevation ;  but,  as  the  shaft  revolves, 
the  larger  diameters  of  the  cams  raise  the  levers  6,  and 
weights  4*,  and  the  trough  g,  having  only  the  weights  4,  to 
counterbalance,  gradually  descends;  then,  as  soon  as  the 
rollers  7,  have  passed  the  largest  diameters  of  the  cams,  they 
rapidly  descend  the  inclined  planes  thereof,  and  the  weights 
4,  and  4*,  acting  in  combination,  quickly  raise  the  trough. 
Whilst  the  trough  is  falling,  a  holder  of  flax  is  fixed  in  it  at 
one  end,  which  projects  beyond  the  framing  of  the  machine ; 
and,  on  the  trough  risings  the  attendant  pushes  the  holder 
into  that  part  of  the  trough  which  is  over  the  coarsest  heckle ; 
this  operation  (which  may  be  performed  by  the  action  of  the 
machine,  if  required)  moves  all  the  other  holders  in  the 
trough,  pushing  the  furthest  out  at  the  other  side  of  the 
machine,  with  one  end  of  the  flax  finished,  and  placing  all 
the  other  holders,  with  the  flax  partly  heckled,  opposite  finer 
heckles  than  before ;  the  position  of  the  flax  contained  in  the 
holder  which  has  been  pushed  out  of  the  machine  is  then 
reversed,  as  usual,  and  the  other  end  of  the  strick  of  flax  is 
dressed  and  finished,  by  being  passed  again  through  the 
machine. 

The  patentees  claim,  as  their  invention,  placing  the  heckles 
and  heckle-bars  on  arms,  (with  a  joint  in  each  arm)  attached 
to  two  separate  shafts  or  axles,  which  are  so  placed,  that  the 
heckles,  heckle-bars,  and  part  of  the  arms  on  one  shaft,  shall 
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.  pass  within  the  circle  described  by  the  heckles  on  the  other 
shafts  and  so  on  alternately;  the  flax  being  by  this  means 
carried  beyond  its  vertical  position  by  every  alternate  stroke 
or  cut  it  reeeives  from  the  heeklesy  in  connection  with  the 
iuteisectittg  motimL,  Also  ftdng  the  heddcB  and  hcAl^ 
bars  to  these  arms  in  snch  a  manner  that  each  line  of  the 
heckles^  heckle-bars^  and  the  arms  above  the  joints  has  a  mo- 
tion given  to  it  varying  from  the  circular  motion  that  would 
have  been  imparted  by  the  shafts  on  which  the  arms  are 
placed;  this  motion  being  so  applied  that  the  heckles  shall 
penetrate  the  flax  at  abont  right  angles  with  the  vertical  line 
of  the  flax^  and^  as  the  arms  attached  to  the  shaft  move  for- 
ward, shaU  gradually  fall  backward^  so  as  to  keep  at  nearly 
the  same  angle  through  the  body  of  the  flax. — [Inrolled  in 
the  Inrolment  Office,  March,  1843.] 


To  John  Burns  Smith,  of  Manchester,  in  the  county  of 
Lancaster,  cotton-spinner,  for  certain  improvements  in 
machines  for  preparing,  carding,  roving,  and  spinning, 
cotton  and  other  fibrous  substances, — [Sealed  8th  June, 
1839.] 

This  invention  consists,  Firstly, — in  an  improved  arrange- 
ment of  mechanism,  constituting  a  machine  for  preparing  or 
opening  cotton  in  the  first  process  of  cotton-spinning;  Se- 
condly,— in  an  improved  carding-engine ;  Thirdly, — in  an 
improved  roving-frame  regulator,  for  governing  the  winding 
of  the  slub  or  roving  on  the  bobbins  of  such  machinery 
to  which  the  improvement  is  applied;  Fourthly, — in  an 
application  to  the  spinning  and  doubling  frames,  by  whidi 
the  yarn  becomes  more  smooth  and  solid,  and  may  be  sized, 
and  adapted  for  manufacturing  purposes.  The  manner  in 
which  the  improvements  are  to  be  performed  and  carried  into 
effect,  will  be  more  clearly  seen  by  reference  to  the  drawings 
in  Plate  XIV.  Fig.  1,  shews  the  improved  mode  of  pre* 
paring  cotton,  a,  a,  and  b,  b,  are  two  endless  *'  grids,''  eadi 
pompoaed  of  a  series  of  consecutive  flat  iron  bars  g,  g,  with 
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teeth  k,  k,  and  affixed  or  mounted  as  two  endless  chains. 
These  grids  are  put  into  near  contact  with  each  other^  and 
one  is  made  to  go  quicker  in  surface  motion  than  the  other^ 
the  relative  speed  being  modified  as  the  cotton  may  require. 
▲  1,  is  the  fast-driving  pulley  ofthemaduHe^  upon^e  sbaffc  i, 
<rf  which  are  keyed  pol^^nai  drams  or  eylinders  h,  h :  similar 
drums  tate  abo  keyed  on  the  shafts  a  \,  a 2,  as,  round  which 
drums  are  the  two  endless  grids^  which  have  continuous  mo- 
tions, c,  is  the  hopper-formed  mouthy  which  receives  the 
cotton  as  taken  from  the  cotton  ball  or  mixing.  In  the  hop- 
per a  saw-toothed  roller//  is  placed^  for  the  purpose  of 
feeding  and  holding  the  cotton  until  the  rakes  or  teeth  on  the 
grid^  b,  b,  take  hold  of  it^  and  carry  it  to  the  point  of  contact 
of  the  other  grid  a,  a,  which  is  moving  at  a  much  quicker 
speed  than  the  above  grid  b,  b,  and  discharges  or  dehvers  it 
at  the  opposite  end  d,  by  which  means  the  cotton  receives  an 
openings  raking^  and  tearing  process^  without  sustaining  any 
injury  to  the  fibres^  and  may  thence  be  taken  to  the  next 
process  of  operation. 

The  second  part  of  the  invention  is  shewn  at  fig.  %,  which 
represents  the  side  elevation  of  an  ordinary  carding-engine, 
with  the  improvements  applied  thereto  ;  the  opposite  eleva- 
tion being  the  driving  side,  conveying  motion  firom  the  axis 
A,  to  the  doffing  cylinder  a,  a,  common  to  carding-engines  in 
general^  needs  no  illustration  or  explanation  here.  The  im- 
provements consist  in  a  superior  method  of  cleaning  out  from 
the  carding-rollers  of  the  carding-engine  the  loosened  fibres, 
knots,  motes,  and  earthy  and  vegetable  matters  which  are 
embedded  in  the  cotton  in  its  original  state.  This  is  effected 
by  means  of  a  travelling  and  revolving  brush  x,  which  is 
mounted  on  a  lengthened  arm  of  the  segmental  tooth-rack 
h,  A,  which  is  suspended  on  the  aris  of  the  main  cylinder  a, 
of  the  carding-engine,  and  has  respectively  a  reciprocating 
motion  over  the  arc  circumscribed  by  the  periphery  of  the 
earding-rollers  a  1.  The  revolving  brush,  having  rotary  mo- 
tion on  its  own  axis  from  the  fast-driving  pulley  on  the  axis 
of  the  main  cylinder,  and  by  its  reciprocation  or  oscillation 
moves  over  the  arc  formed  by  the  rollers,  and  being  in 
close  contact  with  their  card-surface,  keeps  them  perfectly 
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clean  from  all  loosened  fibres,  dirt,  and  vegetable  matter,  and 
enables  the  carding-engine  to  produce  a  much  greater  quan- 
tity of  work  in  a  given  time.  By  the  application  of  this  re- 
volving brush,  all  the  clearers  used  to  clean  the  carding- 
rollers  of  carding-engines  may  be  dispensed  with,  which  will 
allow  of  more  carding-rollers  being  employed,  as  the  recipro- 
cating and  travelling  motion  of  the  brush  will  answer  the 
purpose  of  clearer  or  cleaner  for  all  the  carding-rollers.  In 
fig.  2,  a,  a,  is  the  doffing  cylinder,  and  upon  its  axle  the  spur 
wheel  a*,  is  fixed,  which  gears  with  and  gives  motion  to  the 
wheel  B,  attached  to  which  is  the  bevil  pinion  b.  This 
pinion  gives  motion  to  the  bevil  wheel  c,  fixed  upon  the  hp- 
rizoiltal  shaft  d,  d.  e,  e,  are  the  feeding-rollers.  Upon  the 
shaft  d,  rf,  are  two  bevil  wheels  /,  f,  capable  of  gearing  with 
a  larger  bevil  wheel  ff,  behind  which,  and  upon  whose  stud, 
is  a  small  spur  pinion,  which  gears  into  the  segmental  toothed 
rack  A,  A.  Between  the  two  bevil  wheels  //  is  a  double 
catch  or  clutch  box  t,  i,  protected  by  a  midfeather  on  the 
shaft  d.  On  the  segmental  rack  h,  h,  are  two  adjustable 
studs  k,  k,  that  come  repeatedly  and  alternately  into  contact 
with  the  small  suspended  double-armed  or  pronged  lever  /, 
(see  fig.  4,)  and,  by  acting  upon  the  said  lever,  put  into  gear 
the  clutch  of  each  of  the  two  bevils  /,  f,  respectively  and  re- 
peatedly, and  keep  up  a  constant  reciprocation  and  oscillation 
of  the  segmental  rack  and  brush  clearer.  On  the  opposite 
side  of  the  engine,  the  support  for  the  brush  is  only  a  plain 
arm,  suspended  on  the  axle  of  the  main  cylinder,  and  in  order 
to  keep  the  brush  clean,  a  tin  cover  or  casement  is  made 
to  circumscribe  it,  and  secured  to  the  lengthened  arm  of 
the  segmental  rack  A,  A,  (fig.  8} ;  the  one  edge  s,  being  a 
metallic  toothed  comb,  and  set  in  close  contact  with  the 
brush,  keeps  the  brush  clean  from  the  gathered  loose  fibres 
of  cotton,  &c.  The  refuse  of  loosened  fibres,  &c.,  being  ar- 
rested fi*om  the  brush,  are  immediately  gathered  by  the  next 
coming  roller,  and  are  again  carried  to  the  main  cylinder  and 
rollers,  and  so  on  continuously.  Where  it  may  be  advisable 
to  retain  the  refuse  of  loosened  fibres,  knots,  and  motes,  the 
metallic  comb  c,  (fig.  2,)  is  employed :  it  is  affixed  to  the 
lever  p,  at  o.    The  teeth  of  the  comb  facing  the  brush  receive 
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all  the  loosened  fibres^  knots^  and  motesy  &c.^  and  in  order 
to  keep  the  comb  clear,  there  is,  projecting  from  the  fixing  e, 
(which  fixing  forms  a  part  of  the  casement,)  a  smooth  fixed 
plate  I,  with  an  angular  edge,  the  length  of  the  comb,  and 
which  is  cut  at  its  edge  with  small  recesses,  each  to  receive  a 
tooth  of  the  comb;  and  the  lever  supporting  the  comb, 
having  an  ascending  and  descending  motion,  keeps  the  comb 
clean  from  the  gathered  loose  fibres,  &c.,  which  fall,  and  are 
retained  in  the  chamber  z,  until  it  is  full;  they  are  then 
taken  away  by  opening  the  door  w,  w.  The  lever  p,  is  se- 
cured to  a  shaft  which  goes  through  the  fixings  e,  at  either 
end  of  the  brush,  having  a  similar  lever  at  the  other  end,  and 
in  order  to  clean  the  toothed  edge  «,.a  smooth  plate  r,  having 
an  angular  edge,  is  appUed.  This  angular  edge  is  cut  with 
recesses  for  each  tooth  of  the  comb  9,  to  fit  in,  and,  being 
secured  to  the  lever /?,  it  has^  with  it,  an  ascending  and  des- 
cending motion,  that  keeps  the  comb  s,  clean.  The  ascend- 
ing and  descending  motion  of  the  lever  j9,  is  thus  obtained: — 
Upon  the  entire  length  of  the  arc  that  supports  the  carding- 
roUers,  is  a  stationary  toothed  segmental  rack  y,  (see  fig.  3,) 
and  on  the  lengthened  arm  that  supports  the  brush  x,  is  a 
stud,  carrying  a  wheel  g,  which  gears  into  the  fixed  rack  y. 
Now,  by  .the  lengthened  arm  moving  over  the  rack  y,  the 
wheel  q,  receives  a  rotary  motion,  which  it  imparts  to  a  wheel 
t,  mounted  loosely  on  the  shaft  of  the  brush  a:,  and  having 
attached  to  it  a  cam  or  excentric  u,  which  gives  the  ascending 
or  descending  motion  to  the  lever  p.  Over  the  entire  peri- 
phery of  the  main  cylinder,  circumscribed  by  the  acting 
rollers,  a  sheet  iron  guard  or  covering  is  applied :  it  is  set 
near  to  the  surface  of  the  main  cyUnder,  but  so  as  not  to 
touch  it.  This  metal  covering  is  secured  to  the  circular 
arcs  which  support  the  carding-roUers  on  each  side  of  the 
carding-engine,  and  there  are  parallel  recesses  or  openings 
cut  into  it,  that  each  roller  may  approach  and  be  set  to  its 
place,  of  contact  with  the  main  cylinder.  By  means  of  this 
guard  or  covering,  much  of  the  loose  carded  cotton  will  be 
prevented  from  flying  off  the  main  cylinder  by  its  centrifugal 
force,  and  the  carding-engine  will  be  kept  much  cleaner. 
The  improvements  in  roving  machinery  will  be  seen  by 
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referring  to  fig.  5.  a,  a,  is  a  parabolic  screw ;  6,  is  a  nut, 
furnished  with  a  steel  pin,  which  works  in  the  groove  of  the 
screw.  The  nut  d>  has  two  projecting  studs  c,  t,  which  are 
placed  in  the  fixed  sUdes  /  f,  that  are  secured  to  the  firaming 
on  each  side  of  the  nut.  Upon  the  studs  of  ihe  nut  are  two 
parallel  rdds  d,  d,  which  are  affixed  and  secured  to  a  swivel 
collar  on  the  end  of  the  eone^  drum,  or  expanding  pulley, 
so  that  the  cone  may  be  governed,  and  vary  its  place 
of  rotation,  firom  the  position  iA  the  nut  6.  On  the  end 
of  the  terew  is  a  small  pinion  6,  gearing,  into  a  larger 
wheel  Sy  upon  whose  stud  is  a  ratchet-wheel  jf,  a  tooth 
of  which  is  gathered  by  every  ascending  and  descending  oi 
the  bobbin  rail,  in  the  ordinary  manner  common  to  slubbing 
and  roving  machinery.  Every  tooth  of  the  ratchet  wheel  g, 
which  is  gathered,  will  impart  from  the  wheel  s,  a  portion  ai 
a  rotation  to  the  pinion  e,  and  screw  a.  Now  it  will  be  seen, 
that  every  part-rotation  of  the  screw  diminishes  the  distance 
that  the  nut  travels  along  the  screw,  and  with  the  nut  the 
cone,  through  a  parabolic  series  of  changes,  which  are  re- 
quired by  the  growing  diameter  of  the  bobbins  which  the 
screw  a,  governs,  and  may  be  divided  as  required  to  the  most 
minute  series  of  shifts  or  distances,  by  changing  the  pinion 
c,  or  wheel  s» 

The  last  improvement  consists  in  an  application  to  the 
throstle,  doubling,  and  mule  frame,  which  will  be  seen  by  re- 
ference to  fig.  6.  a,  a,  a>  are  the  drawing  and  delivering  rollers 
common  to  all  spinning  machinery ;  6,  is  the  spindle  of  the 
throstle  frame;  c,  is  the  bobbin  which  receives  the  yam 
while  spinning;  d,  is  the  guide  wire  for  guiding  the  yam  or 
thread  to  the  flyer  e,  which  twists  the  yam  or  thread  by  its 
being  affixed  on  the  spindle  b,  which  receives  its  motion  in 
the  ordinary  way.  The  improvement  consists  in  placing  a 
trough,  shewn  in  section  at  v,  a  little  below  and  in  front  of 
the  delivering  rollers  a,  a,  and  extending  the  entire  length  of 
the  same.  This  trough  contains  either  water  or  thin  sise, 
and  in  it  a  small  smooth  copper  roller  ti;,  is  mounted,  which 
revolves  upon  suitable  bearings,  in  an  opposite  dkrection  to 
the  front  or  delivering  rollers  a,  a.  The  yam  shewn  at  x,  x, 
in  passing  from  the  front  or  delivering  rollers  to  the  spindles 
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and  bobbins,  is  slightly  pressed  on  the  periphery  of  the  small 
copper  roller  w,  which,  revelling  in  the  water  or  -size/  carries 
a  Ctttain  portion  on  its  surface,  and  thereby  damps  or  wets 
the  yam  which  is  passing  over  it.  By  this  means  the  loose 
outward  ^bres  of  the  yam  are  laid,  whQst  ondergoing  the 
operation  of  twisting  or  spinning;  and  by  combining  the  said 
loose  fibres,  a.more  smooth  and  solid  thread  of  yam  is  made, 
thereby  reltidering.it  more  suitable  for  manufacturing  pur- 
poses. When  thin  size  is  used,  a  ^team-heated  smooth  pipe 
should  be  applied  to  the  winding-firame,  of  its  entire  length, 
tsK)  that  the  yam  in  winding  may  press  upon  it,  and  become 
dry  for  the  purpose  of  warping.  The  patentee  states,  that  it 
is  desirable  to  place  the  roller  ta,  as  near  to  the  front  or 
delivering  rollers  as  possible,  that  the  twist  may  not  be  re- 
tarded from  being  uniformly  distributed  over  ihe  yam :  he 
has  likewise  found,  that  a  moderately  quick  motion  being 
given  to  the  roller  w,  assists  the  twist  in  the  yam  to  ascend 
to  the  point  of  delivery  of  the  delivering  rollers  a,  a,  and  also 
more  freely  wets  or  damps  the  yam  in  passing.  The  surface 
motion  of  the  roller  w,  may  be  nearly  the  same  as  the  deli- 
vering rollers.  With  respect  to  the  mule-spinning  frame, 
the  yam  delivered  by  the  front  rollers  being  at  different 
angles  from  the  delivering  rollers  to  the  spindles,  caused  by 
the  receding  of  the  spindles  from  the  front  roUers,  in  order 
that  the  yam  may  be  always  in  contact  with  the  roller  to,  the 
patentee  proposes  applying  an  ascending  and  descending 
movement  to  the  trough  and  roller,  to  suit  the  varying  angle 
of  the  ]wn,  so  Aat  it  may  always  be  in*  contact  at  one 
pressure  upon  the  roller  to.  But,  for  more  simplicity  of 
construction  and  adaptation,  the  yam  delivered  from  the 
front  or  delivering  rollers  may  be  carried  forwai-d  by  the  re- 
ceding spindles,  in  a  horizontal  direction  from  the  point  of 
delivery  of  the  front  rollers,  the  length  of  the  stretch  or  draw 
of  the  mule. 

The  patentee  claims.  Firstly, — ^the  arrangements  of  mecha- 
nism constituting  the  two  endless  toothed  grids,  revolving  at 
dissimilar  speeds,  for  the  purpose  of  raking  or  opening  cotton. 
Secondly, — the  travelling  or  reciprocating  motion  of  the 
brush  over  the  arc  formed  by  the  rollers,  and  which,  being  in 
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clcMse  contact  with  their  periphery,  keeps  them  clean,  and  is 
used  as  a  general  clearer.  Also,  the  adaptation  and  manner 
of  effecting  the  reciprocation  of  the  brush ;  and  the  adaptation 
and  manner  of  effecting  the  movements  for  cleaning  the 
comb ;  together  with  the  sheet^iron  guard  or  covering  circum- 
scribing the  part  of  the  cylinder  formed  by  the  arc  of  the 
rollers,  to  prevent  the  cotton  from  flying  off  the  main  cylin- 
der by  its  centrifugal  force*  Thirdly, — the  application  and 
adaptation  of  the  parabolic  screw  for  governing  and  effecting 
the  more  minute  series  of  changes  required  in  the  speed  of 
the  bobbins,  in  the  slubbing  and  roving  frames,  to  which  it 
is  applied;  and  Lastly, — the  application  and  adaptation  of 
the  roller  Wj  for  the  yam  to  press  upon,  and  revolving  in  an 
opposite  direction  to  the  front  or  deUvering  rollers,  in  a 
trough  containing  water  or  size. — [InroUed  in  the  Petty  Bag 
Office,  December,  1843.] 


To  Thomas  Thompson,  of  Coventry y  in  the  county  of  War- 
wick, weaver  and  machinist ,  for  his  invention  of  certain 
improvements  in  weaving  fiyured  fabrics. — [Sealed  28th 
December,  1842.] 

Thbse  improvements  in  weaving  figured  fabrics  i^ply  to 
those  particular  kinds  of  fabric  which  have  a  terry  or  raiaed 
looped  surface,  such  as  coach  lace,  Brussels  carpeting,  velvet, 
and  other  woven  goods  having  terry  or  raised  surfaces,  either 
plain  or  figured ;  and  consist  in  certain  means  of  introducing, 
and  withdrawing,  the  wires  or  tags,  upon  which  the  terry 
loops  are  formed^  by  means  of  machinery  in  conjunction  with 
the  ordinary  operations  of  the  loom.  The  tags  or  wires  are 
severally  attached  tp  moveable  arms,  which  by  suitable  ar- 
rangements of  mechanism  are  made  to  advance,  and  to  be 
sUdden  laterally  in  between  the  warp  threads  when  the  sheds 
have  been  opened ;  and  are  in  like  manner  withdrawn  from 
the  work  after  the  terry  loops  have  been  formed  upon  them, 
and  by  the  course  of  weaving  made  fast.  Two  of  these 
moveable  arms  are  to  be  employed,  one  mounted  on  either 
side  of  the  work,  near  the  selvage,  and  each  carrying  a  tag 
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or  wire  fbted  in  its  inner  side ;  the  two  wires  extending  hori- 
zontally^ in  opposite  directions^  towards  the  work,  and  suffi- 
ciently long  to  reach  through  the  breadth  of  the  warps.  One 
of  these  wires  or  tags  having  been  placed  between  the  open 
sheds  of  the  warp,  as  above  said,  and  the  terry  loops  formed 
thereon  in  the  ordinary  mode  of  weaving,  the  work  must  be 
properly  secured  by  subsequent  shoots  and  beating  up,  and 
then  another  tag  or  wire  introduced  in  a  similar  way,  and  the 
work  secured  in  like  manner.  This  being  done,  a  lateral 
movement  is  given  to  the  first-mentioned  arm,  by  which  the 
tag  or  wire  is  drawn  sideways  out  of  the  work.  The  arm  is 
then  advanced,  and  when  so  advanced,  is  moved  laterally 
inward,  so  as  to  place  the  tag  or  wire  again  between  the  open 
sheds  of  the  warp,  ready  to  have  the  terry  loops  formed  upon 
it  by  the  usual  evolutions  of  the  loom ;  and  after  that  has 
been  effected,  the  other  arm  is  moved  in  a  similar  way,  and 
the  work  continued  by  a  succession  of  the  like  movements. 

These  operations  of  the  arms,  carrjring  the  terry  wires  or 
tags,  will  be  better  imderstood  by  reference  to  the  drawings 
in  Plate  XV.,  which  represent  parts  of  a  loom  for  weaving 
coach  lace,  having  the  improvements  appended  thereto. 
Fig.  1,  is  a  partial  front  elevation  of  the  loom ;  fig.  2,  is  a  vertical 
section,  taken  transversely  through  the  middle  of  the  loom, 
at  a  right  angle  to  the  front  j  and  fig.  8,  is  a  horizontal  view 
of  the  loom,  taken  a  little  above  the  level  of  the  breast  beam. 
A,  A,  are  the  end  standards  and  the  framing;  b,  the  breast 
beam ;  c,  the  batten,  carrying  the  reeds  and  shuttles ;  d,  d, 
the  ground  warps ;  e,  e,  the  terry  warps ;  and  f,  the  work 
roller.  Fig.  4,  represents  the  forms  and  positions  of  a  pair 
of  these  moveable  arms,  placed  by  the  selvages  of  the  work, 
each  arm  carrying  the  tag  or  wire.  This  figure  may  be  con- 
sidered as  a  detached  portion  of  the  loom,  seen  in  a  horizon- 
tal view,  as  at  fig.  3,  but  drawn  upon  an  enlarged  scale,  for 
the  purpose  of  shewing  the  construction  of  the  parts,  and 
their  modes  of,  working,  more  clearly.  Fig.  5,  is  a  sectional 
elevation  of  the  same  arms,  with  their  appendages,  upon  an 
enlarged  scale,  in  the  positions  shewn  at  fig.  2 ;  and  fig.  6,  is 
a  front  view  of  the  two  arms,  as  seen  at  fig.  1,  also  upon  an 
enlarged  scale. 
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The  arms  a,  a,  sliding  in  and  out  in  sockets^  each  carry  s 
tag  or  wire  b,  at  its  end^  which  wire  or  tag  may  be  secured 
into  the  arm  by  a  clip  and  screw^  as  shewn,  or  by  any  other 
convenient  means.  The  sockets  c,  in  which  the  arm  alides, 
are  affixed  to  a  plate  d,  forming  a  carriage  for  the  arm ;  the 
plate  of  the  carriage  of  one  arm  being  made  fast  to  the  nnder 
side  of  a  horizontal  rail  e,  and  the  plate  of  the  carriage  of 
the  other  arm  to  the  upper  side  of  another  horizontal  rail  f. 
These  two  rails,  e,  and  f,  extend  along  the  front  part  of  the 
loom,  between  the  breast  beam  b,  and  the  batten  c,  and 
parallel  to  both,  as  shewn  in  figs.  1,  and  2.  l^e  h<»-izontal 
rails  e,  and  /  respectively  bear  upon  rollers  ff,  g,  turning  in 
the  standards  h,  h,  by  whidi  they  are  enabled  to  sUde  late* 
rally  to  and  fro  upon  the  rollers,  as  seen  in  figs.  1,  and  2 ; 
and  the  carriages  of  the  arms,  being  made  fast  to  the  rails, 
are,  by  the  sliding  of  the  rails,  occasionally  brought  into  the 
situations  represented  by  dots  at  a^,  and  a^,  in  fig. 3.  The 
alternating  lateral  movements  of  the  horizontal  rails  e,  BJkif, 
are  effected  by  the  action  of  studs  t, »,  pn  the  ends  of  angular 
levers  k,  and  /,  which  turn  on  fulcrum  pins  in  brackets  fixed 
to  the  end  frame  of  the  loom.  One  arm  of  each  of  these 
angular  levers  k,  and  /,  is,  by  a  cord  m,  or  »,  (extending 
upwards,)  connected  with  the  movements  of  the  mounture  of 
the  Jacquard.  When  the  cord  m,  is  drawn  up,  the  loiter 
arm  of  the  lever  k,  will  rise,  and  the  stud  i,  on  the  other  arm 
of  the  lever  be  made  to  act  against  a  tooth  p,  pendant  from 
the  upper  horizontal  rail  e,  as  seen  in  fig.  1,  and  by  so  doing 
will  cause  the  rail  e,  to  slide  towards  the  right  hand,  and 
thereby  draw  the  carriages  d,  and  arms  a,  into  the  situations 
shewn,  for  example,  by  dots  at  a^  in  fig.  3,  by  which  the  tag 
or  wire  A,  whereon  the  terry  loops  have  been  formed,  \rill  be 
drawn  out  of  the  work  on  the  right-hand  side  of  the  selvage* 
A  movement,  to  be  presently  explained,  will  then  project  the 
arm  a,  forward,  carrying  the  tag  or  wire  b,  opposite  to  the 
open  sheds  of  the  warp.  The  longer  arm  of  the  lever  k,  still 
rising,  will  cause  the  stud  i,  to  escape  past  the  tooth  p,  when 
a  weighted  cord  q,  at  the  left-hand  end  of  the  loom,  immedi- 
ately draws  back  the  horizontal  rail  e,  in  that  direction,  into 
the  position  shewn  at  figs.  1,  and  3 ;  by  which  means  the 
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adwneed  tag  or  wire  b,  will  be  projected  between  the  open 
sheds  of  the  warp  on  the  right-hand  side  of  the  selvage^ 
ready  for  the  terry  to  be  woven  upon  it.  The  tension  of  the 
cord  m,  being  then  relaxed  by  the  descent  of  the  mounture, 
the  lever  A,  will  fall  back  by  its  own  gravity  (the  pendant 
tooth  j!7^  which  hangs  upon  a  joint-pin,  allowing  the  bolt  %  to 
pass),  into  the  situation  shewn  in  the  last-mentioned  figure. 
.  In  a  similar  way  the  cord  %  being  drawn  up  by  the  rising 
of  the  mounture,  the  other  angular  lever  l^  at  the  opposite 
Qnd  of  the  loom,  will  cause  its  bolt  or  studt,  to  act  against  the 
pendant  toothp,  of  the  horizontal  rail^  and  slide  that  rad 
laterally  toward  the  left-hand,  by  which  the  carriages  d,  at- 
tached to  that  rail,  with  their  arms  a,  and  the  tags  or  wires  b, 
extending  from  them,  wdl  be  withdrawn  from  the  work  on 
the  left-side  of  the  selvage.  The  arms  a,  being  then  advanced 
into  the  situation  shewn  by  dots  at  a^,  (by  the  means  about 
to  be  explained),  on  the  escape  of  the  bolt  t,  past  the  tooth 
Py  the  horizontal  rail^  will,  by  its  weighted  cord  r,  be  im- 
mediately drawn  toward  the  right-hand,  into  the  position 
shewn  in  figs.  I,  and  3 ;  and  the  arms  a,  being  thereby 
moved  laterally  toward  the  right-hand,  the  wires  or  tags  4, 
by  those  means,  will  be  again  introduced  between  the  open 
sheds  of  the  warp,  ready  to  form  the  terry  loops  of  the  next 
course,  by  the  subsequent  evolutions  of  the  loom. 

It  is  now  necessary  to  explain  the  means  by  which  the 
lorms  a,  are  moved  forward,  when  the  tags  or  wires  are  drawn 
out  of  the  work,  which  will  be  best  understood  by  reference  to 
the  enlarged  figures  4,  5,  and  6.  To  the  hinder  part  of  each 
of  the  plates  d,  of  the  carriages,  affixed  to  the  horizontal  rail 
e,  a  weighted  cord  «,  is  attached,  which  cord  passes  over  a 
pulley  t,  inserted  into  a  mortise  hole  in  the  back  end  of  the 
arms  a.  This  cord  passes  also  over  another  pulley  %  attached 
to  the  lower  part  of  the  back  socket  c,  and,  by  the  draft  or 
tension  of  the  weighted  cord  «,  a  pressure  will  be  always 
operating  at  the  back  end  of  the  arm,  to  force  or  project  the 
arm  a,  forward.  The  arm  a,  therefore,  having  been  moved 
laterally,  and  the  tag  or  wire  drawn  out  of  the  work,  it  will 
be  immediately  sent  forward  by  the  pressure  of  the  weighted 
cord  8,  into  an  advanced  position,  as  a^,  in  fig.  3. 
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It  will  be  necessary  here  to  notice,  thftt  the  arms  a,  are 
slightly  bent  upwards,  and  that  in  each  of  the  back  sockets  Cy 
there  is  a  swivd-box  z,  turning  on  pivots,  throctgh  which 
swivel-box  z,  the  arm  a,  slides,  and  by  it  is  guided,  in  order 
to  raise,  as  it  advances,  the  end  of  the  arm,  and  the  tag  or 
wire  A,  to  a  level  with  the  open  sheds  of  the  warp.  When 
this  has  been  done,  the  lateral  movement  of  the  horizontal 
rail  e,  in  the  opposite  direction  to  that  last  described,  will 
then  place  the  tag  or  wire  b,  between  the  open  sheds  of  the 
warp,  and  the  subsequent  beating-up  operation  of  the  batten 
and  reed  will  drive  back  the  tag  or  wire  b,  home  into  the 
work  to  form  the  terry  loops ;  the  tension  of  the  weighted 
cord  «,  giving  way  to  the  pressure  of  the  reed  and  batten,  and 
allowing  the  arm  a,  to  recede.  By  similar  means,  weighted 
cords  v,  being  made  fast  to  the  upper  parts  of  the  back 
sockets  c,  of  the  horizontal  rail^  and  the  cord  t^,  passed  over 
a  pulley  /,  in  each  of  the  arms  a,  connected  to  the  rail  f,  the 
same  projections  of  those  arms  will  take  place  after  their  tag» 
or  wires  have  been  withdrawn  from  the  work ;  and  by  the 
means  described,  the  tags  or  wires  will  be  again  inserted  into 
the  open  sheds  of  the  warp,  and  brought  back  into  the  work 
by  the  operation  of  the  batten. 

In  order  to  withdraw  the  pressure  of  the  weighted  cords  9, 
and  Vj  from  the  ends  of  the  arms  a,  whilst  the  tags  or  wires 
b,  are  in  the  work,  there  is  provided  a  flap  or  moveable  shelf 
w,  w,  (seen  in  figs.  1,  2,  and  3,)  which  turns  upon  pivots  in 
standards  y,y,  fixed  to  the  frame  of  the  loom.  This  shelf  to, 
is  weighted  at  its  back  upper  edge  with  blocks  of  lead,  as 
seen  at  x,  in  tig.  8,  and  is  held  in  an  inclined  position,  as 
seen  in  the  figures,  by  a  cord  or  cords  jr,  connected  with  the 
mounture ;  but  when  the  pressure  or  tension  of  the  weighted 
cords  s,  or  v,  is  required  to  be  taken  oflF  the  ends  of  the  sliding 
arms  a,  then  the  draft  of  the  cords  y,  is  relaxed,  and  the  shelf 
is  allowed,  by  the  gravity  of  the  weights  a?,  x,  x,  to  be  brought 
into  a  horizontal  position,  which  causes  the  shelf  to  lift  the 
weights  of  the  cords  s,  otv;  and  this  takes  place  at  the  time 
that  the  tags  or  wires  are  in  the  work ;  but  as  soon  as  the 
tags  or  wires  are  withdrawn  from  the  work,  the  shelf  is  made 
to  assume  the   inclined  position   again,  in  order  that  the 
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weights  mny  act  upon  the  cords  s,  or  v,  and  project  the  arms 
forward,  as  above  described. 

The  patentee  states^  that  he  does  not  confine  himself  to 
the  production  of  narrow  goods^  as  this  improved  means 
of  weaving  may  be  also  adapted  to  the  production  of  carpets 
and  other  terry  goods  having  raised  or  looped  surfaces; 
neither  does  he  limit  himself  to  the  precise  mechanism  above 
described,  for  working  the  arms  that  carry  the  tags  or  terry 
wires,  as  their  required  movements  may  be  effected  by  a  va- 
riety of  means. — ^But  he  claims  the  weaving  of  terry  fabrics, 
by  means  of  tags  or  wires,  attached,  or  affixed  to,  or  inserted 
into  moveable  arms,  mounted  by  the  sides  of  the  selvages ; 
such  arms  being  shifted  at  intervals  by  the  agency  of  suitable 
machinery  (as  a  substitute  for  manual  labour),  and  made  to 
introduce  the  wires  or  tags  into  the  open  sheds  of  the  warp, 
and  to  hold  them  in  the  warp  during  the  formation  of  the 
terry  loops;  and  also  to  draw  them  out  of  the  work  after  the 
terry  loops  have  been  formed  and  secured  by  the  ordinary 
evolutions  of  the  loom. — [InroUed  in  the  Petty  Bag  Office, 
June,  1843.] 

specification  drawn  by  Messrs.  Newton  and  Son. 


To  John  Oeoroe  Bbioob,  of  Leicester,  in  the  county  of 
Leicester,  coach  proprietor,  for  certain  improveinents  in 
arfc«.— [Sealed  5th  October,  1843.] 

This  invention  consists  in  forming  railway  and  other  axles 
by  inserting  a  solid  axle  or  shaft  within  a  hollow  one. 

In  Plate  XV.,  fig.  1,  exhibits  a  longitudinal  section  of  part 
of  the  improved  axle,  applied  to  a  railway  carriage-wheel, 
also  in  section ;  a,  is  the  hollow  axle  secured  to  the  wheel  by 
a  key  b,  and  containing  the  solid  axle  c,  which  is  fixed  in  it 
by  a  key  d.  Upon  the  end  of  the  axle  c,  a  journal  e,  is 
formed,  but,  if  preferred,  the  hollow  axle  may  be  continued 
to  the  end  of  the  solid  one,  as  shewn  in  the  section,  fig.  2, 
and  the  journal  formed  upon  it.  If  the  bearings  are  required 
to  be  inside  the  wheels,  then  the  hollow  shaft  must  be  cut 
away  to  form  the  journal ;  or,  if  preferred,  a  couple  of  collars 
can  be  welded  upon  it,  as  represented  by  the  dotted  lines//. 
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The  daim  made  by  the  patentee  is,  the  conatniction  of 
axles  by  combining  together  solid  and  hoUow  shafts,  one 
within  the  other,  in  the  manner  above  described. — [InroUed 
in  t/te  Inrolmeni  Office,  April,  1844.] 


To  William  Rowan,  of  the  firm  of  Jobs  Rowan  and  Sons, 
of  the  Doagh  Foundry,  in  tfie  county  of  Antrim,  engineer, 
for  certain  improvements  in  axles. — [Sealed  7th  November, 
1843.] 

This  invention  consists  in  the  application  to  railway  and 
other  axles,  of  anti-firiction  rollers  with  bevilled  or  rounded 
ends,  in  the  manner  represented  in  Plate  XV.,  for  the  pur- 
pose of  lessening  the  resistance  offered  by  friction  to  the 
rotation  of  the  axles.  Fig.  1,  is  a  vertical  section,  and  fig. 
i,  a  horizontal  section  of  the  box  or  bush  that  surrounds  the 
rollers  and  a^e.  a,  is  part  of  the  axle;  b,  the  anti-friction 
rollers,  four  in  number,  (but  a  greater  or  less  number  maybe 
used,)  the  axles  of  which  are  carried  by  two  rings  c;  these 
rollers  revolve  in  contact  with  the  axle,  and  with  the  interior 
of  the  box  d,  and  are  prevented  from  moving  laterally  by 
their  bevilled  ends  working  against  corresponding  bevilled 
parts  on  the  axle  and  box,  the  screw-cap  e,  nut  f,  and  the  plate 
g,  that  covers  the  front  of  the  box.  The  box  d,  is  connected 
to  the  bearing  h,  aifixed  to  the  underside  of  the  carriage- 
framing,  and  on  the  tq)  of  it  one  of  the  carriage  springs  is 
fastened. 

The  patentee  claims  ^Hhe  application  of  friction-cylinders 
or  wheels  to  axles,  in  the  particular  manner  before  described, 
that  is  to  say,  the  application  to  axles  of  friction  cylinders  or 
wheels,  with  bevilled  or  rounded  ends,  mounted  or  fixed  in  a 
carrier  which,  fits  loosely  upon  the  axle,  and  revolves,  as  well 
as  the  friction-wheels,  round  the  axle;  and  which  carrier  and 
friction-wheels  are  kept  in  their  places  on  the  axle  by  means 
of  bevilled  parts  on  the  axle  and  bush,  at  one  end,  and  of  a 
screw-cap  and  a  nut  at  the  other,  or  by  any  other  equivalent 
contrivances.^' — [Inrolled  in  the  Inrolment  Office,  May, 
1844.] 
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To  William  Nbwton,  of  the  Office  for  Patents,  66,  Chan- 
eery-lane,  in  the  county  of  Middlesex,  civil  engineer,  for 
an  invention  of  certain  improvements  in  the  preparation 
of  paper  designed  for  bank  notes,  Government  documents, 
bills,  cheques,  deeds,  and  other  purposes,  wherein  pro- 
tection and  safety  from  forgeries  or  counterfeits  are 
required, — being  a  communication. —  [Sealed  10th  June, 
1848.] 

These  improvements  (communicated  to  the. patentee  hj  a 
foreigner  residing  abroad)  consist  in  covering  both  sides  of 
the  paper  used  for  bank  notes.  Government  documents,  bills, 
cheques,  deeds,  and  other  purposes,  vrith  designs  arranged 
and  printed  in  such  a  manner,  that  they  can  neither  be  imir 
tated  by  hand  nor  through  the  agency  of  machinery,  nor  be 
transferred  upon  stone  and  then  reproduced  by  any  of  the 
means  known  in  lithography. 

It  is  well  known  that  stamped  paper  used  for  deeds  may 
be  washed,  and  used  again  for  other  deeds,  the  Government 
stamps  being  preserved  unmutilated,  and  that  part  of  the 
writing  may  be  taken  out,  and  other  words  substituted ;  also, 
that  figures  and  indications  of  sums  of  monies  may  be  altered 
by  chemical  processes,  the  stamp  remaining  entire,  as  well  as 
the  body  of  the  document. 

The  designs  printed  on  the  surfiace  of  the  paper,  and  on 
each  side  thereof,  must  be  so  organised  as  to  render  it  im- 
possible. Firstly, — ^to  imitate  the  matrix  plate  from  which  the 
design  is  obtained ;  Secondly, — ^to  trace  or  copy  by  hand  all  the 
elements  or  parts  of  the  design  with  lithographic  ink,  for  the 
purpose  of  transferring  it  upon  stone;  and.  Thirdly, — to 
transfer  the  whole  design  upon  lithographic  stone,  and  from 
which  proofs  may  be  afterwards  taken. 

These  results  are  said  to  be  attidned  by  the  present,  im- 
provements :  the  nature  of  the  paper  to  be  used,  the  designs 
to  be  employed,  the  mode  of  organising  and  engraving  them, 
the  printing  of  the  same,  and  the  nature  of  the  inks,  are  thus 
described : — 

The  paper  used  for  deeds  and  documents  of  all  kinds  must 
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be  of  a  durable  quality.  Two  sorts  of  paper  are  manu&ctared, 
one  called  "hand-made/^  and  the  other  ''machine-made'' 
paper.  The  manufacturer  of  machine-made  paper  cannot 
conveniently  use  pulp  pounded  by  mallets  or  b^eiters^  as  is 
the  case  for  paper  made  by  hand;  the  fibres  of  such  pulp 
being  too  long  to  drain  on  the  endless  wire  cloth.  From 
hence  arises  the  necessity  of  using  grinding  cylinders  of  great 
power,  in  order  to  convert  the  rags  into  a  very  fine  pulp, 
and,  as  a  necessary  consequence,  the  machine-made  paper  is 
of  a  finer  quality,  but  not  so  strong  as  the  hand-made  paper. 

The  papers  made  from  pulp  which  has  been  bleached  by 
chlorine,  ought  not  to  be  used  for  making  a  safety  paper; 
for  the  chlorine  weakens  the  pulp,  and  opposes  obstacles 
almost  insurmountable,  to  the  making  of  the  safety  paper. 
When  manufactured  in  this  manner,  however  carefully  made, 
the  paper  will  always  retain  certain  chemical  agents,  which, 
after  a  time,  may  act  upon,  and  eventually  destroy,  the  vege- 
table substances  used  for  coloring  the  inks.  It  is,  therefore, 
of  the  utmost  importance,  in  the  production  of  safety  paper, 
to  employ  that  only  which  is  manufactured  by  hand,  with 
rags  naturally  white,  and  not  bleached  by  chlorine.  This 
observation  has  only  for  its  object  the  production  of  a  paper 
of  the  greatest  possible  durability,  and  not  containing  any 
chemical  agents  likely  to  attack  the  ink ;  but  the  improved 
method  of  preparing  paper  for  all  the  purposes  above  men- 
tioned, may  be  appUed  to  continuous  or  machine-made  paper, 
in  the  same  way  as  to  paper  made  by  hand. 

With  respect  to  the  engraved  designs,  it  is  not  sufficient 
that  they  should  be  difficult  or  impossible  to  copy ;  it  is  also 
necessary  that  any  falsification  may  be  easily  detected,  and 
that  the  subscriber  of  a  promissory  note,  the  drawer  of  a  bill 
of  exchange,  or  any  one  else,  should  be  able,  at  a  simple 
inspection  of  the  documents,  to  ascertain  whether  the  design 
has  or  has  not  been  reproduced  by  hand  at  the  place  where 
the  amount  of  money  is  generally  written,  without  being 
under  the  necessity  of  bringing  another  bill  to  compare  with 
it. 

The  design  must  therefore  be  composed  of  regular  parts, 
easily  perceptible  and  recognizable  by  the  naked  eye ;  but  it 
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is  essential  that  the  ^'  type  figure''  or  device  be  geometrically 
regular^  and  present  a  distinctness  in  the  lines^  and  a  great 
symmetry  in  the  disposition  of  its  constituent  parts.  In  its 
composition  there  should  be  no  straight  lines,  because  they 
are  too  easily  made  with  a  rule,  nor  any  curve  which  may  be 
traced  at  once  by  compasses.  The  imitation  of  this  regular 
element  must  present  insurmountable  obstacles  to  forgers. 

These  regular  elements  are  to  be  distributed  symmetrically 
on  the  whole  siur&ce  of  the  sheet  of  paper,  and  must  be 
repeated  a  great  number  of  times,  to  offer  a  great  number  of 
points  of  comparison. 

What  has  been  stated  with  reference  to  one  of  the  regular 
elements,  taken  individually,  applies  equally  to  the  whole  of 
the  elements  constituting  the  design.  It  is  therefore  indis^ 
pensable,  in  order  that  these  regular  elements  may  be  inimit* 
able  by  hand,  that  they  should  be  distributed  on  the  surface 
of  the  paper  with  a  mathematical  precision,  so  a9  to  offer  a 
uniform  tint.  They  are  consequently  to  be  engraved  and 
distributed  on  the  surface  of  a  matrix  plate,  in  steel  or  other 
metal,  or  on  stone,  by  the  agency  of  a  machine.  A  r^ular 
element  of  design  must  therefore  be  mechanically  produced, 
and  repeated  identically  and  at  regular  intervals  on  a  given 
surface,  so  that  the  most  skilful  hand,  assisted  by  the  keenest 
sight  and  the  most  obstinate  patience,  would  find  it  impossible 
to  reproduce  one  of  those  elements,  if  it  were  obUterated. 

The  same  impossibility  would  exist  with  reference  to  any 
attempt  made  to  charge  the  whole  of  the  lines  constituting 
the  regular  element  with  lithographic  ink,  in  order  to  transfer 
them  on  to  stone,  and  strike  off  proofs  from  the  same. 

A  design  produced  in  the  same  manner  as  above  described, 
although  it  could  not  be  imitated  by  hand,  might  be  copied 
by  mechanical  means,  and  as  a  guarantee  against  that  con- 
tingency the  inventor  has  recourse  to  the  following  con- 
trivance:— 

The  spaces  left  between  the  regular  elements,  are  filled  up 
by  a  design  of  a  different  aspect,  but  no  confusion  with  the 
regular  elements  must  take  place ;  and,  moreover,  this  design, 
as  an  indispensable  condition,  is  produced  by  chance,  so  that 
it  is  impossible  to  obtain  two  similar  drawings  by  usiog  the 
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same  or  any  other  means ;  the  latter  design  is  nuerosGopi^ 
that  is  to  say,  the  elements  eonstitating  it  can  only  be  pro- 
perly seen  by  means  oi  a  magmfyhig  g^bas.  This  second 
design,  produced  by  accident  and  not  imitable,  has  for  ita 
object  to  render  the  counterfeit  of  the  matrix  plate  impossible^ 
and  also  stamped  papers,  which  have  been  written  upon,  being 
washed,  in  order  to  produce  another  design  upon  them. 

The  organisation  of  the  designs  is  thus  described  by  the 
inventor : — ^A  matrix  composed  of  regular  elements  in  the 
conditions  above  stated  is  to  be  engraved  by  means  of  a  point 
and  a  suitable  engraving  machine.  This  design  may  be  en- 
graved or  marked  on  a  Uthographic  stone,  or  on  a  plate  of 
metal,  or  even  on  a  block  of  wood,  but  a  steel  plate  is  prefer- 
able, as  this  description  of  work  requires  great  precision.  A 
proof  is  taken  from  this  plate  in  the  ordinary  manner  of 
copper-plate  printing,  and  transferred  on  to  a  lithographic 
stone  by  the  means  usually  employed  by  lithographers.  The 
'transfer  being  thus  made,  a  coating  of  gum  arabic  dissolved 
in  water  and  sUghtly  colored  (or  any  other  substance  soluble 
in  water)  is  applied  to  all  the  regular  elements  constituting 
the  design  transferred  on  the  stone.  This  coating,  which  is 
not  spread  over  the  intermediate  spaces  left  between  the 
regular  elements  of  the  design,  is  allowed  to  dry.  Then  a 
second  drawing  is  transferred  on  to  the  whole  of  the  same 
stone.;  this  latter  drawing  being  composed  of  irregular 
elements,  much  smaller  than  the  regular  elements  of  the  first 
drawing,  and  which  may  be  microscopic.  It  will  be  under- 
stood, that  the  regular  dements  being  protected  by  the  gum 
covering,  and  the  intermediate  spaces  alone  being  left  bare, 
it  is  only  on  the  latter  parts  that  the  stone  will  receive  the 
second  drawing.  This  drawing  is  previously  to  be  made  on 
a  sheet  of  metal  or  stone,  or  even  on  wood.  It  may  be  etched 
and  engraved,  either  by  the  hand,  by  machinery,  or  by  a 
chemical  process ;  but,  whether  made  on  a  metal  plate,  on 
stone,  or  by  a  typographic  operation,  it  must  necessarily  be 
obtained  by  chance,  so  that  it  cannot  be  reproduced,  either 
by  the  process  that  effected  it,  by  any  other  process,  or  by 
the  hand  of  an  artist. 

In  order  to  attain  this  result,  take  resin  or  colophony,  in 
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powder  of  a  middling  fineness^  and  sift  it  on  to  a  lithographie 
8t(Mie^  previously  heated.  When  the  grains  or  atoms  of 
resin  are  £xed  by  the  heat^  the  stone  most  be  corroded  by  a 
solution  of  nitric  acid^  and  thus  an  irregular  ground  is  ob- 
tained. The  size  of  the  grains  of  resin^  the  degree  of  heat 
necessary  to  be  given  to  the  stone  in  order  to  fix  the  said 
grains,  as  well  as  the  acid  employed  for  the  corrosion,  must 
vary  according  to  the  results  to  be  obtained. 

An  irregular  ground  may  also  be  made  on  a  lithographic 
stone  by  taking  a  brush  with  short  hairs  or  bristles,  dipping 
this  brush  in  thickened  hthographic  ink,  and  striking  gently 
and  irregularly  on  the  surface  of  the  stone  with  the  extremity 
of  the  brush ;  the  ink  thus  laid  on  the  stone  is  to  be  fixed  by 
the  ordinary  process.  Also,  a  lithographic  stone  may  be 
covered  with  lithographic  ink,  which  is  allowed  to  dry ;  then, 
on  the  whole  of  the  blackened  surface,  an  engraver's  roller  is 
to  be  rolled  irregularly,  to  obtain  white  points  on  a  black 
ground.  The  above  are  only  a  few  of  the  many  modes  which 
may  be  employed  to  produce  an  irregular  ground. 

It  must  be  understood,  that  the  owner  of  this  plate  may 
take  prooft  from  the  same,  and  transfer  them  on  to  stone ; 
that  he  may  take  casts  from  it,  and  cause  it  to  be  reproduced 
by  the  polytype  and  electrotype  process,  but  neither  the 
author  himsdf,  nor  any  other  person,  could  make  a  second 
plate  identical  with  the  first,  except  by  some  of  the  above 
means  of  multiplication. 

The  irregular  ground  being  obtained  by  one  of  the  modes 
above  stated,  or  by  some  mode  equivalent,  a  proof  is  taken 
from  the  plate,  and  transferred  on  to  the  lithographic  stone, 
which  has  received  the  regular  drawing  as  above  stated. 

When  the  transfer  is  made,  and  fixed  on  the  stone,  the 
gum,  by  which  the  regular  elements  have  been  covered,  is 
removed,  and  from  it  hthographic  impressions  can  be  taken, 
in  which  may  be  distinguished,  by  the  naked  eye,  the  regu- 
lar elements  surrounded,  but  not  covered,  by  irregular  and 
microscopic  elements. 

Instead  of  composing  the  matrix  plate  by  transfers  taken 
from  two  separate  plates,  this  object  may  be  effected  by 
executing  on  the  same  plate  on  which  the  regular  design  has 
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been  already  engraved,  by  any  of  the  means  above  indieated, 
or  by  any  other  appropriate  mode^  the  irregular  design  form- 
ing the  ground^  so  as  to  obtain  a  matrix  plate  without  trans- 
fer«  From  this  plate,  twenty  or  a  greater  number  of  plates 
should  be  produced,  in  order  to  guard  against  any  accident 
which  might  happen  to  the  original.  These  plates,  which 
the  inventor  terms  seconds,  are  obtained  by  taking  proofs 
from  the  first  plate,  transferring  them  on  to  stone,  and  fixing 
them  thereon.  From  the  seconds,  impiessions  may  be  taken, 
nd  infinUum ;  these  proofs  may  be  transferred  on  to  litho- 
graphic stone,  the  lineaments  are  brought  up  in  reUevo  by 
the  ordinary  process  of  engraving  upon  stone,  and  then  the 
impression  may  be  introduced  by  the  typographic  press. 

Having  now  described  the  improved  mode  of  producing 
the  visible  design,  which  cannot  be  imitated,  either  by  hand 
or  by  machinery,  the  inventor  proceeds  to  state  his  method 
of  preventing  any  impression  of  these  drawings  from  being 
transferred  on  to  stone,  and  afterwards  multiplied  at  will. 

This  is  efiiected  by  the  employment  of  peculiar  inks,  which 
are  preferred  to  be  delible,  and  made  with  a  mixture  of  oil, 
gum,  or  resin,  because  they  are  more  easily  employed  in 
typographical  impressions.  The  ingredients  and  process  of 
mixing  are  as  follows : — First,  make  a  certain  quantity  of 
white  ink,  composed  of  balm  of  capahu,  Venetian  turpentine 
and  chalk  previously  washed  and  dried ;  and  grind  these  sub- 
stances together  until  they  are  brought  to  the  consistency  of 
ordinary  printing  ink ;  this  ink  is  caUed  No.  1.  Take  one- 
half  of  it  and  set  it  aside,  and  in  the  other  half  introduce  a 
sufficient  quantity  of  ordinary  ink  reduced  to  powder  by 
evaporation ;  this  must  be  done  in  order  to  give  the  necessary 
■coloring,  that  the  design  to  be  printed  with  this  ink  may  be 
visible  to  the  naked  eye,  and  at  the  same  time,  that  the 
writings  made  on  the  prepared  paper  may  be  perfectly  appa- 
rent.    This  second  sort  of  ink  is  csHeA,  No«  2. 

Instead  of  dried  ink  for  coloring  the  ink.  No.  2,  any  other 
coloring  substance  may  be  used,  which  is  equally  delible  as 
common  ink  powder,  in  order  that  any  attempts  to  extract 
part  of  the  writing  formed  on  the  paper,  may  cause  the  ex- 
traction or  obliteration  of  the  visible  design  printed  on  the 
paper  with  this  delible  ink. 
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An  impression  is  made  on  both  sides  of  the  paper  with  ink 
No.  1 :  old  plates  and  those  whieh  are  defective,  may  be 
used  for  taking  this  first  impression,  which  not  being  visible, 
need  not  be  made  with  plates  firee  from  defects. 

The  visible  design  is  then  printed  with  ink  No.  2.  This 
latter  impression  is  made  from  a  lithographic  stone,  or  en- 
graved or  prepared  with  great  care,  and  after  these  two  im- 
pressions, the  paper  is  dried,  pressed,  and  cut  for  use. 

A  very  good  ink  for  printing  the  visible  design  may  be 
made  as  follows : — 

1.  Chalk,  well  washed 20  to  25  parts. 

2.  Common  ink  reduced  to  powder,  or 

by  preference  gallate  of  iron    . .    4  „ 

3.  Ultramarine  blue    1  „ 

Varnish  fquant,  mff.) 

This  varnish,  as  well  as  the  one  above  stated,  is  composed 
with  equal  parts  of  balm  of  Copahu  and  Venetian  turpentine, 
melted  together,  and  to  be  used  when  cold. 

The  results  of  the  new  combination  of  inks,  and  of  the 
double  impression,  are  thus  stated : — If  a  forger  attempts  to 
extract  a  word,  a  sentence,  or  any  quantity  of  writing  formed 
on  the  safety  paper,  he  will  begin  by  using  chlorine :  this 
agent  will  destroy  the  color  of  the  writing,  and  that  of  the 
visible  impression,  the  coloring  principle  of  ink  No.  2,  being 
the  same  as  that  of  ordinary  ink.  He  will  then  use  an  acid,  to 
remove  the  oxide  of  iron,  which  will  still  leave  traces  on  the 
place  of  each  letter,  and  each  lineament  of  the  visible  design, 
which  traces  cannot  be  obUterated  by  chlorine.  In  this 
second  operation,  the  acid  will  have  destroyed  also  the  chalk 
contained  in  ink  No.  I,  and  ink  No.  2.  The  safety  paper, 
thus  treated,  will  retain  at  the  spot  obliterated  only  the 
slight  marks  produced  in  the  substance  of  the  paper  by  the 
pressure  of  the  two  impressions  and  the  resinous  principles 
of  the  two  inks  employed,  for  no  vestige  will  remain  of  the 
ink  with  which  the  writing  was  formed.  But  neither  the 
slight  marks  left  in  the  paper  by  the  printing  of  the  visible 
design,  nor  the  vestiges  left  by  the  resinous  varnish  of  ink 
No.  2,  will  be  of  any  use  to  the  forger  in  his  attempt  to 
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reconstnict  the  design  at  die  place  obKterated ;  for  the  marks 
made  by  the  printing  of  the  visible  and  invisible  designs,  and 
the  vestiges  of  the  resinous  principles  left  on  the  paper  by 
the  inks  No.  1,  and  2,  will  be  so  compUcated,  and  so  much 
worked  into  one  another,  that  it  will  be  impossible  to  retrace 
the  pattern. 

If,  moreover,  the  conditions  of  the  designs,  or  the  princi- 
ples upon  which  they  are  constructed,  are  referred  to,  the 
numerous  points  of  comparison  which  the  same  piece  of 
paper  will  naturally  offer,  the  perfection  o(  the  part  executed 
by  machinery,  the  impossibiUty  to  imitate  by  hand  or  machi- 
nery the  part  executed  by  chance,  every  one  will  be  con- 
vinced that  the  reconstruction  of  part  of  the  design  will  be 
utterly  impossible,  and  the  reproduction  of  the  design  by  a 
Uthographic  transfer,  will  be  equally  impossible.  In  hd, 
whatever  be  the  process  employed  to  transfer  the  design, 
on  to  stone,  it  will  be  impossible  not  to  transfer  the  two 
designs  together, — the  visible  and  invisible  one,  as  both 
are  printed  with  a  resinous  ink,  and  the  only  substance 
which  distinguishes  the  two  printing  inks,  is  a  small 
quantity  of  dried  ink  powder,  which  can  have  no  influence 
on  the  transfer,  it  being  mixed  with  a  resinous  body,  which 
is  more  readily  transferred  on  to  stone  than  itself. 

By  counter-proofing  the  design  of  the  safety  paper,  a 
forger,  instead  of  finding  on  the  stone  the  design  he  expects, 
will  find  a  surfiEu*e  perfectly  black,  or  presenting  a  confusion 
produced  by  the  instantaneous  tranrfer  of  the  two  designs, 
which  may  be  identical,  but  are  not  placed  one  over  the  other 
in  their  proper  places. 

It  should  be  mentioned,  that  the  receipts  of  inks,  above 
given,  are  only  for  the  sake  of  illustration,  and  that  otb^ 
combinations  of  appropriate  ingredients  might  produce  an 
analogous  result. 

The  patentee  claims  the  covering  of  paper  intended  for  all  the 
purposes  indicated  in  the  title  of  the  patent,  with  two  deugns, 
composed  of  elements  regular  and  irregular,  and  obtained  by  the 
means  hereinbefore  described;  one  of  the  designs  being  printed 
in  visible  ink,  and  the  other  in  invisible  ink,  both  these  printings 
being  dehble;  by  employing  which  means,  it;  will  be  found 
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impossible  to  reconstruct  the  design^  of  which  part  has  been 
extracted  by  chemical  agents^  and  equally  impossible  to 
transfer  the  whole  design  on  to  stone^  in  order  to  multiply  it 
at  will  by  impressions  taken  therefrom ;  and  thus  a  complete 
guarantee  is  given  to  Oovemment,  to  trade,  and  all  private 
transactions. — [Inrolled  in  the  Rolls  Chapel  Office,  Decern* 
her,  1843.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  OcTAviTTs  Dillingham  Mordaunt,  of  CUfford-street, 
Bond-Street  J  in  the  county  of  Middlesex,  Gent.,  for  vn- 
provements  in  apparatus  for  obtaining  the  profile  of 
various  forms  or  figures, — being   a  communication. — 
[Sealed  2l8t  November,  1843.] 

The  improved  apparatus,  for  which  this  patent  has  been 
obtained,  is  to  be  used  for  copying  or  taking  the  profile  of 
mouldings,  cornices,  and  similar  figures,  and  is  represented 
in  Plate  XV.,  at  figs.  1,  and  2;  fig.  1,  being  a  plan,  and 
fig.  2,  an  edge  or  side  view  thereof.  It  consists  of  a  frame, 
composed  of  two  bars,  b,  c,  connected  together  by  two  bolts 
and  screw-nuts  d,  d;  this  frame  contains  a  number  of  thin 
sliders  a,  which  are  capable  of  sliding  freely  therein,  and  are 
kept  sufficiently  close  together  by  filUng-pieces  e,  e,  of  exactly 
the  same  length  and  depth  as  the  sliders  a,  but  considerably 
thicker. 

In  using  this  apparatus,  the  sliders  are  applied  to  the 
moulding  or  cornice,  as  seen  at  /  in  fig.  1,  and,  being  pressed 
against  it,  they  recede  more  or  less,  according  to  the  degree 
of  projection  of  the  part  opposite  the  end  of  each  slider; 
they  are  then  retained  in  that  position  by  turning  the  nuts 
d,  d,  and  so  bringing  the  bars  b,  c,  (which  have  surfaces 
of  leather  g,  g,  at  those  parts  where  they  press  upon  the 
sliders)  closer  together.  A  profile  of  the  moulding  may  now 
be  obtained,  by  laying  the  apparatus  upon  a  sheet  of  paper, 
and  moving  a  pencil  thereon,  against  the  ends  of  the  sUders. 
A  square,  h,  provided  with  a  spirit-level  i,  is  attached  to  the 
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barb^  by  a  bolt  and  screw-nut/,  in  order  to  get  a  yertical  and 
horizontal  line  to  work  from^  which  is  effected  by  moving  the 
elide  k,  (shewn  also  at  fig.  8,)  with  its  pencil,  along  the  ver- 
tical and  horizontal  bars  of  the  square. 

The  patentee  claims  the  mode  of  combining  a  series  of 
sliding-pieces  a,  sliding  in  contact  with  each  oth^,  in  a  suit- 
able frame  b,  c,  as  above  described.* — [InroUed  in  the  InroU 
ment  Office,  May,  1844.] 


To  Arthur  Dunn,  of  Botherhithe,  in  the  county  of  Surrey, 
soap-boiler,  for  improvements  in  the  manufacture  of  soap, 
—[Sealed  9th  November,  1848.] 

These  improvepients  in  the  manufacture  of  soap,  consist  in 
subjecting  the  mixture  of  oils  or  fatty  matters  with  saponify- 
ing materials  to  the  action  of  streams  of  air,  forced  below  the 
sinrface  thereof. 

In  carrying  out  this  invention,  the  patentee  fixfes  in  the 
well  of  the  soap  copper,  and  just  below  the  flange  or  joint,  a 
tubular  ring,  of  about  one  inch  and  a  half  bore,  and  perfo- 
rated with  numerous  small  holes ;  connecting  it  by  a  pipe, 
furnished  with  a  stop-cock  and  union-joint,  to  any  suitable 
blast  apparatus  for  forcing  atmospheric  air  into  it. 

The  following  description  of  the  mode  of  making  ''  a  clean 
copper-yellow  soap,'^  will  shew  how  the  action  of  the  air  is  to 
be  regulated : — ^Into  the  copper  (which  is  supposed  to  be  ca- 
pable of  working  106  cwt.  of  materials)  860  gallons  of  lye,  of 
specific  gravity  1*14,  are  poured;  the  fire  being  then  lighted, 
the  copper  is  charged  with  grease,  oil,  or  fatty  matters,  in  the 
usual  way  (say  about  88  cwt.  of  grease)  j  and  as  soon  as  the 
lye  is  on  the  boU,  or  nearly  so,  the  blast  is  set  in  action, 
keeping  up  a  good  brisk  fire,  so  that  the  materials  may 
continue  as  near  the  boiling  point  as  possible.  When  the 
strength  is  taken  up  from  the  lye,  more  lye  is  added,  until 
the  grease  is  '^ killed/^  and  then  an  addition  is  made  of 

•  This  is  an  application  of  an  ingenious  contrivance  called  "  the  phy- 
siognotype/'  which  was  patented  in  1834  by  Mr.  Rettfort  ^see  Vol.  VI. 
p.  288,  Conjoined  Series ),  and  used  for  taking  copies  of  the  human  coun- 
tenance in  plaster  of  Paris. 
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28  cwt.  of  resin^  by  a  few  hundred-weights  at  a  time^  together 
with  more  lye,  until  1200  gallons  of  lye  have  been  used  :  the 
blast  is  kept  in  action  the  whole  of  the  time^  if  the  fire  bums 
well ;  but  if  not,  the  blast  is  stopped  for  a  short  time,  before 
adding  the  ressin,  to  allow  the  materials  to  approach  the  boil- 
ing point.  As  soon  as  the  whole  of  the  resin  is  melted,  and 
thoroughly  incorporated  with  the  soapy  mass,  and  the  strength 
of  the  lye  taken  up,  the  blast  is  stopped,  and  the  contents  of 
the  copper,  after  being  boiled  up  briskly,  are  allowed  to 
stand,  for  the  spent  lye  to  settle ;  this  lye  is  then  pumped 
off,  and  the  soap  is  finished  or  brought  up  to  strength  on 
fresh  lye,  as  in  the  ordinary  process  of  soap-boiling. 

While  the  blast  is  in  operation,  the  soap  should  be  kept 
in  "  an  open  and  grained  state,''  which  is  effected  by  the 
addition  of  salt  or  brine.  The  lye,  if  of  the  strength  above 
mentioned,  should  not  be  changed  during  the  action  of  the 
blast ;  but  if  weak  lye  is  used,  one  or  more  changes  may  be 
made.  The  soap  should  be  kept  in  a  weak  state  while  the 
streams  of  air  are  acting  upon  it,  as  it  would  otherwise  be 
apt  to  swell  up,  from  the  air  hanging  in  the  grain,  and  this 
is  with  difficulty  got  rid  of  by  long  boiUng.  When  a  charge 
is  to  be  worked  upon  a  ^'nigre,''  the  patentee  grains  the 
nigre,  and  pumps  off  the  spent  lye  in  the  usual  way:  he 
then  adds  the  fresh  charge,  in  the  manner  before  mentioned ; 
using  less  lye  in  proportion  to  the  quantity  and  strength  of 
the  nigre,  and  taking  care  not  to  turn  on  the  blast  until 
there  is  sufficient  grease  present  to  make  the  nigre  weak. 

The  patentee  claims  the  improvements  in  the  manufacture 
of  soap  by  causing  streams  of  air  to  be  passed  through  and 
amongst  oils  and  fatty  matters,  when  combined,  or  together 
with  suitable  saponifying  materials. —  \Inrolled  in  the  Inrol- 
ment  Office,  May,  1844.] 


To  Charles  Maurice  Elizee  Sautter,  of  Austin-Friars, 
London,  Gent,,  for  improvements  in  the  manufacture  of 
borax.— [Seeled  22nd  May,  1843.] 

These  improvements  consist  in  producing,  without  the  em- 
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ployment  of  water,  an  article  poaaessing  the  same  chemical 
properties  as  the  crystallized  borax  now  generally  used,  bat 
having  a  different  appearance,  it  being  in  a  granular  state, 
and,  when  pure,  of  a  dull  white  color.  The  advantages 
stated  to  be  derived  from  this  invention  are,  a  great  saving 
in  the  cost  of  manufacturing  borax,  and  also,  a  more  ready 
application  of  the  borax,  so  produced,  to  the  making  of 
glass,  &c. 

To  manufacture  this  borax,  take  about  38  parts  by  weight 
of  pure  crystallized  boracic  acid,  and  sift  it ;  then  add  about 
45  parts  by  weight  of  fine  crystallized  carbonate  of  soda, 
reduced  to  powder,  and  mix  them  thoroughly  together. 
When  this  is  effected,  place  the  mixture,  in  layers  of  about 
one  inch  thick,  upon  wooden  shelves,  arranged  in  a  suitable 
apartment.  The  temperature  of  the  room  is  then  raised  to 
from  90^  to  115^  Fahr.,  and  the  layers  are  occasionally 
raked.  By  keeping  up  the  heat,  the  boracic  acid  and  soda 
become  combined,  and  the  carbonic  acid  in  the  soda  is  driven 
off,  together  with  the  water  contained  in  it.  A  perfect  borax 
is  thereby  formed,  containing  all  the  chemical  properties  of 
the  crystallized  borax,  without  the  aid  of  water.  The  time 
necessary  for  effecting  this  operation,  will  vary  from  twenty- 
four  to  thirty-six  hours. 

The  patentee  states,  that  impure  acid  may  be  also  used  for 
manufacturing  borax  after  the  improved  mode,  and  although 
the  result  will  not  be  so  good  an  article  as  that  made  frt>m 
the  pure  acid,  yet  it  vrill  not  be  objectionable  for  certain 
purposes  to  which  it  might  be  applied. — [IwroUed  in  the 
Inrolment  Office,  November,  1843.] 


To  Alfbed  Hoopeb  Nbvill,  of  Chichester  Place,  Gray's 
Inn  Road,  com  dealer,  for  improvements  in  preparing 
lentils  and  other  matters  for  food, — [Sealed  24th  March, 
1843.] 

The  novelty  of  this  invention  consists  in  ridding  lentils  of 
their  husks,  in  order  to  render  them  fit  for  human  sustenance. 
The  lentils  are  first  washed  and  dried,  and  then  split  in  the 
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manner  usually  adopted  for  splitting  peas;  they  are  afterwards 
subjected  to  the  operation  of  a  winnowing  machine^  which 
drives  off  the  husks,  leaving  the  lentils  in  a  state  suitable  for 
being  used  as  a  substitute  for  spUt  peas.  Flour  produced 
from  lentils  cleansed  in  this  manner,  is  proposed  to  be  em- 
ployed for  thickening  soups  and  making  puddings,  curry 
powder  being  added  to  the  flour,  in  the  proportion  of  one 
ounce  of  the  former  to  four  pounds  of  the  latter,  to  give  it  a 
pleasant  flavour.  The  patentee  claims.  Firstly,  the  manufac- 
ture  of  a  product  of  lentils,  separated  from  the  husks,  and 
thus  rendered  suitable  for  food  for  man.  Secondly,  the  ma- 
nufacture of  flour  from  lentils,  prepared  as  above  described, 
and  adding  thereto  a  small  quantity  of  curry  powder. — [In- 
roUed  in  the  Inrolment  Office,  September,  1843.] 


To  Edmund  Snbll,  of  Bridge-road,  Lambeth,  in  the  county 
of  Surrey,  medical  student,  for  improvements  in  the  manu- 
facture of  soap. — [Sealed  2l8t  November,  1843.] 

This  invention  consists  in  mixing  with  the  saponified  fats  or 
oils^  certain  materials,  prepared  from  potatoes  and  other  ve- 
getable matters  containing  farinaceous  substances. 

The  method  of  preparing  these  materials  from  potatoes  is 
as  follows : — ^The  potatoes,  after  being  washed,  are  reduced  to 
a  pulp,  in  any  suitable  apparatus,  from  which  the  pulp  is  air 
lowed  to  fall  upon  two  inclined  sieves  or  screens,  having  a 
slight  horizontal  motion.  At  the  top,  and  midway  down  the 
upper  sieve  (which  is  covered  with  wire-cloth  of  thirty  meshes 
to  the  inch,)  are  pipes,  extending  across  the  sieve,  and  perfo- 
rated with  numerous  holes,  from  which  water  issues;  the 
coarse  parts  of  the  potatoes  are,  by  this  means,  separated 
from  the  finer  parts,  and  discharged  into  a  vat ;  while  the 
finer  parts  pass  through  the  upper  sieve  on  to  the  lower  one, 
(which  has  sixty  meshes  to  the  inch,)  where  a  further  separa- 
tion takes  place,  the  coarse  parts  descending  into  the  vat,  and 
the  finer  parts,  which  the  patentee  calls  dextrine,  falling  on 
to  an  inclined  plane  of  wood,  placed  beneath  the  lower  sieve, 
but  inclined  in  the  opposite  direction.     The  dextrine  is  con- 
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ducted  by  the  inclined  plane  into  a  vat^  where  it  Is  repeatedly 
washed  in  sieves  of  finer  wire-cloth^  until  deprived  of  all  its 
impurities ;  it  then  sinks  to  the  bottom  of  the  vat^  and  may 
be  taken  up  in  pails^  ready  for  use.  The  coarse  part  of  the 
potatoes^  termed  fibrine,  is  washed  in  coarse  sieves,  and  re- 
mains in  a  vat,  covered  with  water,  until  it  is  wanted.  If 
preferred,  the  dextrine  may  be  dried,  and  kept  until  it  is  re- 
quired for  use ;  in  this  case,  to  each  ton  of  saponified  fat  or 
oil,  an  addition  is  made  of  from  3  to  3^  cwt,  of  dextrine, 
which  is  first  mixed  with  from  1  to  1^  cwt.  of  cold  water, 
and,  after  standing  for  an  hour,  6  cwt.  of  nearly  boiling 
water  are  added ;  it  is  then  mixed  with  the  soap  in  the  man- 
ner hereinafter  mentioned. 

White  soap  is  made  by  the  patentee  from  tallow  or  oil  and 
alkali,  in  a  boiler  heated  by  a  steam  jacket,  using  as  much 
alkah  as  the  tallow  or  oil  will  take  up ;  and  when  the  soap  is 
in  a  fit  state  ''to  cleanse  into  a  frame,''  he  takes,  for  each  ton 
of  saponified  matter,  from  4^  to  5  cwt.  of  dextrine,  in  its  wet 
state,  and  adds  thereto  about  6  cwt.  of  boiling  water,  so  as 
to  make  it  into  a  thin  paste.  This  paste,  as  soon  as  all  the 
spent  lye  is  pumped  out  of  the  boiler,  is  added  to  the  soap, 
and,  when  properly  mixed  and  heated,  the  soap  may  be 
cleansed  into  frames,  in  the  usual  way.  Yellow  soap  is 
made  in  a  common  soap  pan,  with  tallow  or  oil  and  alkali, 
and  either  with  or  without  resin ;  after  the  soap  is  '*  fitted," 
it  is  heated  in  the  boiler  before  mentioned,  and  the  above 
quantity  of  dextrine  is  added,  in  the  manner  described.  If 
no  resin  is  put  in  the  soap,  a  much  larger  quantity  of  dex- 
trine may  be  used;  and  it  may  be  added  either  with  or 
without  "  fitting  *'  the  soap. 

When  fibrine  is  used  in  the  manufacture  of  common  soap, 
as  much  water  is  taken  from  it  as  will  leave  a  thick  body, 
which  is  then  put  into  a  boiler,  heated  by  steam,  together 
with  an  equal  quantity  of  tallow  or  oil  and  resin;  alkali  is 
added  in  the  usual  way,  and  the  whole  is  boiled  until  it  is 
ready  to  be  cleansed  into  frames. 

Common  soap,  made  in  the  ordinary  manner,  and  contain- 
ing a  large  quantity  of  alkali,  may  be  re-melted,  and  dextrine 
added  thereto,  for  the  purpose  of  improving  its  color,  and 
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preventing  it  from  wasting  so  fast  in  hot  water  as  it  would 
otherwise  do. 

In  concluding  the  description  of  this  invention,  the  paten- 
tee says,  "What  I  claim  as  my  invention  is.  First,  the  mode 
of  manufacturing  soap  by  combining  therein  the  vegetable 
matters  which  I  have  called  dextrine  9,nd  filnine,  by  mixing 
the  same  with  saponified  fats  or  oils,  as  herein  described; 
and  Secondly,  I  claim  the  obtaining  dextrine  snAfibrine,  to 
be  used  in  the  manufacture  of  soap,  by  means  of  the  sieves, 
as  herein  described/' — [Inrolled  in  the  Inrolment  Office,  May, 
1844.] 
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It  does  not  appear  that  any  fundamental  law,  relating  to  patents 
for  inventions,  is  in  existence  in  Denmark ;  bat  as  patents  have 
often  been,  and  continue  to  be,  granted  in  this  country  for  new 
inventions  or  discoveries,  we  have  collected  all  the  information 
connected  with  this  subject  which  could  be  obtained.  The 
following  is  a  report,  drawn  up  from  the  most  authentic  infor- 
mation, in  answer  to  the  inquiries  made  by  us : — 

Several  authorities,  among  the  legal  profession  at  Copenhagen, 
have  been  consulted  on  this  subject ;  manuscript  records  have 
also  been  consulted ;  and  the  joint  result  of  these  inquiries  is, 
that  no  legal  enactment  whatever  exists  in  Denmark  relative 
to  patents.  But,  although  this  statement  is  strictly  correct,  it  has 
been  presumed  that,  as  patents  are  nevertheless  frequently  granted 
in  this  country,  the  British  inventor  might  desire  to  know  what 
is  here  substituted  instead  of  law,  or  what  has  the  force  of  law, 
and  serves  as  a  rule  for  the  tribunals  of  the  country  when  ques* 
tions;,  relfittive  to  patents,  are  brought  before  them.  The  reply 
to  the  question  put  iu  this  shape  is  found  in  a  Danish  work, 
whose  title  is :  "  Qoartals  Beretninger  for  Industri/oreningen  i 
Kidbenkavny  redigerede  af  J,  Wilkens :  Forate  Aargang  ;"  i-  e. 
Quarterly  Reports  of  the  Industrial  Association  at  Copenhagen, 
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edited  by  J.  Wilkens. — ^Fint  Annual  SerieB,  page  263,  seq.  The 
passage  here  alluded  to,  forms  an  appendix  to  a  paper  ''On 
Enactments  in  England  and  France,  for  securing  the  rights  of 
property  to  inventors  of  patent  drawings,  together  with  an 
Appendix  touching  the  state  of  things  in  Denmark  on  this  respect." 
As  the  authorities  consulted  by  us  have  pointed  out  this  paper 
as  the  only  source  of  information  to  be  had  on  the  subject,  we 
shall  here  subjoin  so  much  of  the  substance  of  the  paper  as  has 
any  bearing  upon  the  question. 

The  author  commences  his  Appendix  by  observing, — "that  the 
preceding  paper  more  particularly  referred  to  pattern  drawings 
for  cotton  prints  in  England  and  France,  and  then  adds,  that  there 
is  only  one  manufactory  of  any  extent  for  cotton  printing  in  the 
Danish  dominions,  together  with  a  few  manufactories  of  minor 
importance  of  the  same  kind ;  the  author  further  observes,  that 
hardly  any  collision  can  take  place  between  these. 

"  A  law  of  patents,  however,  is  considered  as  a  desideratum  by 
the  Danish  lawyers,  as  appears  from  the  circumstance  that  a 
motion  on  the  subject  was  made  in  the  provincial  estates  of 
Boskilde,  in  the  year  1842,  by  Mr.  Feddersen,  one  of  the  mem- 
bers of  the  Board  of  Customs.  Although  it  does  not  appear  that 
the  Roskilde  Assembly  showed  any  great  inclination  to  entertain 
the  matter,  Mr.  Feddersen  stiU  succeeded  in  getting  a  Com- 
mittee appointed  and  a  Beport  framed.  In  the  conclusion  of 
the  Report,  the  Committee  states,  "  that  a  preparation  and  pro- 
mulgation of  a  law  of  Patents  would  be  a  material  improvement 
in  our  institutions ;  but  that  at  the  same  time,  the  Committee 
find  that  the  Estates  have  no  occasion  to  enter  into  any  further 
detail  in  this  somewhat  particular  matter ;  and,  ther^ore,  the 
Committee  beg  leave  to  submit  to  the  Honorable  Assembly,  that 
it  should  lay  before  his  Majesty  a  petition  to  the  e£Pect,  that  the 
rules  to  be  observed  in  the  granting  and  obtaining  of  patents  for 
industrial  inventions,  may  be  arranged  by  the  promulgation  of  a 
law,  a  draft  of  which  it  is  expected  will  be  laid  before  the 
Assembly  at  the  next  session  of  the  Estates."  Now  this  next 
session  will  be  convened,  in  regular  course,  next  autumn,  but 
we  have  no  means  of  ascertaining  whether  any  law  of  patents  is 
among  the  bills  which  the  government  intends  to  submit  to  the 
deliberation  of  the  provincial  Estates  of  Boskilde.  It  will  be  ob- 
served, that  some  of  the  analogies,  which  in  the  absence  of  every 
written  kw,  are  proposed  by  Mr.  Wilkens  for  the  guidance  of 
the  judges,  are  rather  far  fetched :  we  will  now  proceed  to  extract 
the  information  contained  in  his  Appendix. 
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'*  Neither  is  there  any  thing  in  the  shape  of  legislation  on  the 
subjects  of  Patents  for  new  inventions ;  as,  however.  Patents  are 
granted  from  time  to  time,  certain  usages  have  been  established 
with  req)ect  to  them,  which  may  be  comprised  in  the  follow- 
ing rules : — 

**  Patents  are  generally  granted  to  natives  as  well  as  foreigners, 
for  inventions  and  improvements,  in  as  far  as  the  latter  are 
found  to  be  suitable.  A  foreigner  may  obtain  a  patent  in  his 
own  name,  but  he  is  required  to  carry  out  the  patented  improve- 
ment in  this  country  either  in  person  or  by  another.  It  is 
generally  determined  that  the  working  of  the  patent,  on  pain  of 
forfeiture  of  the  privilege,  shall  be  commenced  within  a  twelve- 
month from  the  date  of  the  patent,  and  then  subsequently  con- 
tinued. 

"  The  patent  is  forfeited,  if  any  person  in  this  country  can 
prove  that  he  has  worked  the  patented  improvement  in  the  same 
manner  as  the  patentee.  Disputed  points  are  generally  referred 
for  decision  to  the  tribunals  of  the  country.  The  patent  does  not 
exclude  the  importation  from  abroad,  and  use  of  the  article 
therein  specified.  In  petitions  for  patents  the  inventor  is  re- 
quired to  state  whatever  is  characteristic  in  his  invention,  in  con- 
cise and  definite  terms,  so  that  his  own  wt)rds  may  serve  for 
insertion  in  the  patent,  to  designate  the  article  for  which  the 
patent  is  granted.  He  must  also  say  whether  he  wishes  the 
patent  for  Denmark,  or  for  the  Duchies  of  Holstein,  Sleswig, 
and  Lanenborg,  or  for  all  of  these.  The  royal  sanction  having 
been  obtained,  previously  to  the  patent  being  made  out  and  laid 
before  his  Majesty  for  signature,  the  petitioner  will  have  to  send 
in  to  the  Government  Board,  within  a  certain  time,  (which  in 
each  case  is  specified)  an  accurate  drawing  and  description  of 
the  invention  in  duplicate,  and  both  copies  are  to  be  signed  by  him- 
self. One  of  these  copies  is  annexed  to  the  patent,  the  other  is 
preserved  with  the  Board,  by  which  the  patent  has  been  issued, 
usually  the  Board  of  Customs,  or  the  Board  of  Trade.  Such 
drawings  and  descriptions  are  not  communicated  or  shewn  to 
any  one.  In  certain  cases,  where  individuals  have  made  inquiry 
at  the  Board,  as  to  the  extent  to  which  an  existing  patent  might 
interfere  with  some  business,  begun  or  projected  by  them,  the 
parties  have  been  desired  to  describe  their  process,  which  being 
compared  with  the  patented  description,  the  Board  has  decided 
the  question  accordingly.  The  number  of  years  for  which  a 
patent  is  granted,  depends  on  the  recommendation  of  the  Board 
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to  his  Majesty,  the  nature  of  the  article  being  taken  into  con- 
sideration in  such  recommendations.  The  period  desired  by  the 
petitioner  is  not  always  granted.  Patents  have  been  issued  for 
terms  varying  from  three  to  twenty  years.  The  fees  for  a  patent  are 
17  Rixbank  dollars,  when  made  out  in  the  name  of  a  single  indi- 
vidual ;  but  34  Bixbank  dollars,  when  two  or  more  are  conoemed; 
no  regard  being  had  to  the  length  of  time  during  which  it  con- 
tinues in  force.  It  ia  not  attended  with  any  other  eiq^ense.  Se- 
newal  of  the  patent  is  not  generally  granted.  A  patent  cannot 
be  directly  transferred  to  another ;  but  when  such  an  amoge- 
ment  is  desired,  it  is  necessary  for  the  patentee,  and  the  pur- 
chaser, conjointly,  to  send  in  a  petition  for  a  new  patent,  to  be 
made  out  in  the  name  of  the  latter,  for  the  remaining  period  of 
the  privilege." 

But  although  there  is  no  law  to  protect  the  Danish  inventor 
from  the  encroachments  or  infringements  of  others,  on  his  right 
to  his  own  invention,  still  there  is  no  lack  of  l^;al  provisions  of  aa 
analogous  nature,  by  which,  in  disputed  cases,  the  tribunals 
might  be  guided  in  their  decisions. 

Thus,  an  ordinance  of  the  7th  of  January,  1741,  for  the  pro- 
tection of  publishers  and  authors,  provides,  'Uhat  no  person  shall 
publish,  reprint,  or  import  reprints  of,  or  offer  for  sale,  any  work 
that  has  been  lawfully  acquired  by  another ;  but  that  such  work 
shall  be  the  perpetual  property  of  the  latter,  and  no  person, 
without  his  permission,  shall  be  allowed  to  appropriate  or  reprint 
it,  on  penalty  of  confiscation  of  all  the  copies,  and  of  other  arbi- 
trary amercements.  From  this,  however,  are  excepted  the  psalm- 
books  of  the  established  church,  Luther's  catechism,  primers,  as 
also  other  books  previously  printed,  the  lawful  owners  of  which 
are  either  deceased,  or  of  which  their  heirs  do  not  possess  th« 
copyright,  or  which  the  author  or  the  original  publisher,  even  if 
he  be  alive,  has  suffered  to  lie  in  abeyance,  and  not  within  ths 
space  of  a  year,  six  or  three  months,  after  the  edition  was  out  of 
print,  (according  to  the  size  or  expensiveness  of  the  work,)  again 
begun  to  publish ;  for,  in  such  cases,  the  work  may  be  freely 
published  by  another,  it  being  presumed  that  the  lawful  pro- 
prietor has  relinquished  his  copyright  by  the  delay.  Tlie  ordi- 
nance of  the  7th  of  May  likewise  makes  the  above  prohibition 
against  reprints,  as  also  the  penalties  which  it  inflicts,  applicable 
with  respect  to  works  of  which  the  subjects  of  foreign  states  may 
possess  the  copyright,  in  as  far  as  there  exists,  or  may  in  future 
exist  in  those  states,  a  mutual  prohibition  against  the  reprinting 
of  works  published  by  his  Danish  Majesty's  subjects." 
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For  the  protection  of  the  right  of  artists,  properly  so  called,  to 
their  productions,  an  ordinance  was  issued  on  the  13th  of  De- 
cember, 1837,  the  substance  of  which  is  as  follows  : — "When  a 
painter  or  sculptor  causes  his  works  to  be  reproduced  by  means 
of  copper  engrayings,  lithography,  casting,  or  any  other  process 
which  admits  of  the  production  of  a  great  number  of  copies  by 
means  merely  mechanical,  then  no  other  person  shall  be  allowed 
for  fiye,  or  by  special  grant  ten,  years  from  that  time,  to  execute 
any  imitation  of  that  work,  by  any  of  the  processes  above-men- 
tioned ;  the  party  shall,  however,  cause  iiis  determination  of  re- 
serving his  privilege  to  be  duly  advertised,  and  also  apply  to  the 
print  or  imitation  a  stamp,  having  upon  it  his  name,  and  the  word 
"  Eneheretiigety*  i,  e,  privileged.  The  privilege  may  be  trans- 
ferred to  another  by  sale,  inheritance,  &c.  The  publisher  of  a 
copper-plate  can  also  secure  himself  in  the  same  manner  against 
a  counterfeit  of  the  same  form  and  size,  by  engraving  or  litho- 
graphy. When  circumstances  plead  in  favor  of  it,  the  Board  of 
Chancery  can  also  grant  to  others,  besides  the  artist,  a  privilege 
for  the  period  of  ten  years,  to  reproduce  a  work  of  art  by  means 
of  engraving,  lithography,  or  casts.  Trespassers  on  the  monopoly 
shall  make  the  injured  party  ample  compensation,  calculated, 
according  to  circumstances,  to  his  greatest  advantage,  and  be 
amerced  besides  in  a  fine  of  from  50  to  200  Rix-doUars,  which 
fine  however  may  be  reduced  to  20,  when  the  trespasser  has  not 
made  use  of  the  proprietor's  stamp,  or  the  word  "  Eneherettigety* 
i,  e.  enjoying  an  exclusive  privilege.  All  the  copies  which  may 
be  found  in  the  possession  of  the  trespasser  himself,  or  may  have 
been  deposited  with  others  for  sale  on  his  account,  shall  be  con<^ 
fiscated ;  or,  if  such  be  the  proprietor's  desire,  they  shall  be  de- 
livered up  to  him  for  his  use,  as  his  property,  a  suitable  deduction 
being  made  for  the  same  in  the  amount  of  damages.  He  who 
traffics  in  objects  of  art,  which  are  counterfeited  contrary  to  law, 
shi^Q  pay  a  fine  of  firom  10  to  50  Rilcbank  dollars  ;  he  shall  more- 
over, jointly  with  the  counterfeiter,  be  liable  in  damages  for  the 
loss  the  party  concerned  may  have  sustained  through  the  copies 
sold  by  him ;  and  those  copies  which  are  found  in  his  possession 
shall  also  be  confiscated.  If  the  party  aggrieved  neglects,  within 
a  year  and  a  day  (t.  e,  53  weeks,)  to  prefer  his  claims,  he  shall 
have  forfeited  his  right  thereto.*' 

Probably  this  very  ordinance  of  1837,  in  favour  of  artists,  con- 
tains that  analogy y  as  the  Danish  lawyers  call  it,  which  is  most 
available  to  the  judges  when  they  are  called  upon  to  adjudicate 
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questiona  of  patents.  However,  it  appears,  that  eren  remoter 
analogies  are  sometimes  taken  into  consideration  by  the  lawyers. 
Mr.  Wilkens  proceeds  as  follows : — "  Lastly,  the  ordinance  of 
11th  April,  1840,  respecting  penalties  for  theft,  fraud,  forgery, 
&c.,  contains  a  provision  for  the  case  of  one  manufacturer  making 
use  of  another's  name ;  still  it  is  manifest,  from  the  whole  con- 
text, that  no  regard  has  been  had  to  the  loss  which  a  manu^u:- 
turer  may  suffer  by  another's  use  of  his  name,  or  of  the  desig- 
nations he  gives  to  his  articles  on  sale,  with  the  view  of  securing 
a  portion  of  his  custom ;  but  only  to  the  damage  done  to  the 
public  by  such  a  proceeding ;  thus  no  compensation  is  given  to 
that  person  whose  name  has  been  fraudulently  used ;  for  the  49th 
clause  of  the  aforementioned  ordinance,  determines  a  penalty  of 
from  ten  days'  imprisonment,  on  bread  and  water,  to  four  years 
hard  labour,  for  every  person  who  sells  false  or  counterfeited 
goods,  when  this  crime  is  perpetrated  to  any  considerable  extent. 
When  the  goods  have  been  fraudulently  provided  with  a  stamp 
or  mark  of  a  manufacturer  or  tradesman,  with  the  view  of  pro- 
curing custom  and  confidence  by  the  use  of  his  name,  it  shall  be 
considered  as  an  aggravating  circumstance.  Even  though  the 
goods  be  not  of  inferior  quality  to  those  counterfeited  by  the 
fraudulent  stamp  or  mark,  the  above-mentioned  proceeding  shall 
be  punished  by  jGines,  proportioned  to  the  extent  of  sale,  and 
other  circumstances.  As,  on  the  one  side,  counterfeits  which 
endanger  the  life  and  health  of  others,  aggravate  the  punishment, 
even  beyond  the  limits  above  stated,  so  on  the  other,  adulterations 
of  goods,  occurring  in  the  retail  trade,  which  cause  but  a  slight 
damage  to  any  person,  shall  be  visited  with  less  severe  penalties, 
such  as  fines  of  from  2  to  20  Rixbank  dollars  for  the  first  ofience ; 
still  the  fine  must  never  be  less  than  double  the  amount  of  loss 
caused  to  others ;  the  second  offence  is  punished  by  heavier  fines, 
according  to  the  nature  of  the  case, — ^forfeiture  of  citizenship, 
imprisonment  or  incarceration  on  bread  and  water ;  by  the  third 
offence,  the  privileges  of  a  citizen  are  inevitably  forfeited." 

Mr.  Wilkens  further  adds,  that  in  his  judgment  the  Danish 
iron-founders  appear  to  be  entitled  to  particular  protection  for 
their  patent  drawings,  inasmuch  as  they  frequently  must  be  at 
considerable  expense  in  procuring  the  models  and  designs  for 
stoves  he  mentions  as  instances;  and,  in  order  to  secure  the 
protection  of  the  law,  and  more  particularly  of  the  ordinance  of 
17th  December,  1837,  above  mentioned,  he  recommends  to  the 
owners  to  provide  their  articles  with  a  stamp,  bearing  their 
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nnme  and  the  word  '*  Eneherettiget^^*  t.  e.  enjoying  an  exclnsive 
privilege* 

The  result  of  the  whole  is,  that  the  question  of  patents  has 
not  hitherto  been  considered  in  all  its  bearings  in  Denmark. 
The  Danes,  it  has  been  repeatedly  averred  by  their  ablest  writers 
and  statesmen,  are  not  a  manufacturing  people,  of  which  the 
natural  consequence  is,  that  the  laws  and  regulations  relative  to 
that  department,  are  only  in  a  state  of  infancy  among  them,  and 
of  this  the  above  quotations  afford  the  clearest  evidence. 


&tientifit  fi0titr0« 


REPORT  OF  TRANSACTIONS  OF  THE  INSTITUTION 
OF  CIVIL  ENGINEERS. 

(Continued  from  p.  297.) 


February  13,  1844. 
George  Rennie  in  the  Chair. 

"  Account  of  some  experiments  on  a  vessel  called  the  *  Liverpool 
Screw,'  fitted  with  Grantham's  engines  and  Woodcroff  s  screw 
propeller." 

The  "  Liverpool  Screw,"  upon  which  the  experiments  described 
in  this  paj^er  were  tried,  is  a  small  iron  vessel,  65  feet  long  by 
12  feet  6  mches  beam,  and  3  feet  9  inches  draught  of  water. 
She  is  propelled  by  two  high-pressure  oscillating  engines,  with 
cylinders  of  13  inches  diameter,  and  18  inches  length  of  stroke. 
The  steam,  which  varies  from  56  lbs.  to  60  lbs.  pressure  in  the 
boiler,  is  admitted  to  the  piston  for  one-fourth  the  length  of  the 
stroke,  the  remainder  working  by  expansion.  The  nominal  power 
was  20  horses,  but  the  effective  power  rarely  exceeded  1 8  j^  horses. 
The  cylinders  are  placed  diagonally,  at  right  angles  to  each  other, 
and  work  to  one  crank  upon  the  main  dnving  shaft,  which  runs 
direct  to  the  propeller  without  gearing  or  bands. 

The  propeller,  which  makes  95  revolutions  per  minute,  is  on 
Woodcroft's  plan,  with  a  pitch  expanding  from  10  to  11  feet: 
after  being  enlarged  at  three  several  times,  from  3  feet  10  inches 
diameter,  it  is  now  5  feet  4  inches  diameter  by  20  inches  long ; 
it  is  of  wrought  iron,  and  consists  of  four  short  arms,  whose 
united  area  is  equal  to  16  square  feet;  of  this,  only  about  13 
feet  are  immersed,  a  portion  of  the  upper  side  being  constantly 
above  the  water :  the  angle  of  the  centre  of  the  floats  is  45^  and 
about  40^  at  the  periphery. 

The  author  then  gives  the  details  of  a  number  of  experiments, 
and  he  states  that,  tdthough  the  proportions  of  the  vessel  were  not 
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favourable  for  speed,  her  length  being  only  fire  times  the  beam, 
and  the  sectional  displacement  28  feet,  the  speed  was  greater 
than  that  of  all  the  steamers  on  the  Mersey,  except  the  large  sea- 
going steam  vessels. 

That  the  *  slip'  of  the  propeller,  when  tried  by  Massey's  log, 
was  less  than  five  per  cent. 

That  the  action  of  the  screw  across  the  way  of  the  vessel,  did 
not  appear  to  affect  the  steering,  or  have  the  slightest  tendency 
to  turn  the  head  of  the  vessel. 

The  author  is  of  opinion,  that  engineers  in  general,  fearing  a 
loss  might  take  place  from  lateral  action,  with  a  long  pitch,  and 
that  the  steering  would  be  affected  if  the  propeller  were  not  im- 
mersed, have  made  the  propellers  too  small,  and  that  the  short 
pitch,  which  had  rendered  a  high  velocity  necessary,  was  de- 
trimental. 

Several  satisfactory  experiments,  in  towing  vessels,  are  also 
mentioned,  and  it  is  stated  that,  in  a  heavy  sea,  the  superiority  of 
the  screw  propeller  was  very  visible. 

The  dimensions  are  then  given  for  vessels  of  war  and  of  com- 
merce, working  with  screw-propellers^  driven  direct  by  the  oscil- 
lating engines,  which  the  author  anticipates  would  prove  much 
more  serviceable  and  seaworthy  than  any  of  the  paddle-wheel 
steamers  now  in  use. 

The  paper  is  illustrated  by  a  diagram  of  the  propeller  of  the 
*  Liverpool  Screw,'  and  by  plans  of  the  machinery  and  general 
arrangements  of  the  proposed  frigate  and  large  steamers. 

Mr.  Bennie  observed,  that  the  Institution  was  much  indebted 
to  Mr.  Grantham,  for  bringing  forward  the  subject  of  screw- 
propellers ;  the  more  particularly  as  it  had  now  become  of 
national  importance,  and  that  every  attempt  at  perfecting  the 
sub-marine  propeller  merited  encouragement. 

It  was  difficidt  correctly  to  assign  the  merit  of  the  first  inven- 
tion of  this  species  of  propeller,  as  it  had  been  tried  at  various 
periods,  and  with  as  varied  results,  on  the  continent,  in  the 
United  States  of  America,  and  in  this  country;*  but  it  appeared 

•  The  dates  of  the  experiments  on  screw  propellers  are  nearly  in  the 
following  order : — 

1828 
1832 
1832 
1836 
1836 
1838 
1839 
1839 
1840 
1841 
t  In  a  letter  to  Dr.  Cartwright,  dated  Paris,  February  16,  1798,  Pulton  «ayt,  "  I  hav« 
just  proved  an  experiment  on  moving  boats,  with  a  fly  of  four  parts,  similar  to  that  of  a 
smoke-Jack,  and  I  find  this  apply  the  power  to  great  advantage,  and  it  is  extremely 
simple."  "  ' 
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certain  that  Mr.  Samael  Brown,  the  inventor  of  the  gas  Yacuttm 
engine,  vas  among  the  first  who  applied  the  sab-marine  propeller 
with  any  practical  effect.  The  propeller  used  by  him  was  on 
the  principle  of  a  regular  screw,  and  consisted  of  two  blades, 
which  were  affixed  at  an  angle  of  45^  to  a  horizontal  shaft,  which 
was  placed  in  the  bow  of  the  vessel,  and  he  believed  that  it  had 
also  been  used  in  the  stem.  This  propeller  was  driven  by  a  gas 
vacuam  engine,  of  the  nominal  power  of  12  horses,  and  actually 
caused  a  vessel  of  60  feet  in  length,  to  move  at  the  rate  of  6  or  7 
miles  per  hour. 

M.  Sauvage,  of  Boulogne-sur-Mer,  had  also  made  several 
attempts  at  propelling  vessels  by  the  same  means,  and  it  was 
very  gratifying  to  find  that  his  services  had  recently  been  ac^ 
knowledged  and  rewarded  by  the  King  of  the  French. 

It  was,  however,  Mr.  F.  P.  Smith  who  first  rendered  the  screw- 
propeller  practically  useful ;  for  his  perseverance,  being  aided  by 
spirited  capitalists,  induced  the  building  of  the  'Archimedes' 
eteamer,  the  machkierv  of  which  was  constructed  by  Messrs.  G. 
and  J.  Rennie,  in  the  year  1839.  The  results  obtained  from  that 
vessel  were  well  known,  and  caused  the  subsequent  construction 
of  the  'Princess  Royal,'  the  '  Great  Northern,'  H.  M.  S.  V.  the 
•Bee,'  the  'Rattler,'  and  the  'Dwarf,'  formerly  the  ' Mermaid,' 
a  model  of  which  was  exhibited  with  the  various  forms  of  screws 
used  in  the  different  experiments.  The  'Great  Britain'  not 
having  having  yet  been  to  sea,  could  only  be  mentioned  as  a  pnn 
jected  experiment. 

The  'Dwarf'  was  130  feet  in  length,  16  feet  6  inches  in 
breadth,  9  feet  deep,  and  was  164  tons  burthen.  The  power  of 
the  engines  was  90  horses,  making  from  30  to  32  strokes  per 
minute.  Friction  wheels  without  teeth  were  first  tried  for  giving 
motion  to  the  propeller ;  but  on  account  of  their  slipping  and 
being  verv  noisy,  they  were  abandoned,  and  two  spur  mortice- 
wheds  with  wooden  teeth,  working  into  iron  pinions,  were  sub- 
stituted; the  speed  thus  attained  was  from  150  to  160  revolu- 
tions per  minute.  The  propeller  was  of  cast-iron,  and  was 
moulded  in  loam  without  a  model,  by  means  of  iron  templates 
cut  to  the  required  curve,  which  was  formed  from  a  solid  cone 
revolving  on  its  axis,  during  the  perpendicular  descent  of  a  tracer. 
The  advantage  of  this  form  over  the  cylindrical  screw,  was  an 
increasing  pitch,  so  formed,  that  while  the  propeller  was  rotating 
on  its  axis,  the  vessel  was  advancing,  and  thus  producing  the 
least  possible  amount  of  '  slip.'  This  was  exemplified  by  the 
form  of  the  various  models  on  the  table. 

The  principal  point  to  be  obtained  in  a  screw  propeller,  was  a 
form  which  should  offer  but  little  obstruction  to  the  water,  and 
yet  act  upon  it  so  as  to  exert  full  power  in  propulsion  ;  a  large 
portion  of  a  complete  screw  having  no  useful  effect,  had  in- 
duced the  introduction  of  propellers  with  several  blades ;  thus 
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doing  away  with  the  useless  part  of  the  surface.  A  great  portion 
of  the  centre  part  of  the  screw  of  the  *  Archimedes '  had  been 
cut  away,  but  the  effect  had  not  been  so  good,  on  account  of  the 
arms  of  the  screw  obstructing  the  free  passage  of  the  water ;  the 
propellers  with  three  arms  were,  he  believed,  preferred  to  those 
with  a  larger  number. 

The  'Dwarf's'  propeller  consisted  of  three  curved  blade 
formed  on  the  conoidal  principle,  by  variable  curves  approxi 
mating  to  angles  of  £rom  27^  to  30^,  and  advancing  at  die  rati 
of  7  feet  6  inches  per  revolution.  It  was  5  feet  10  inches  in 
diameter,  by  2  feet  deep  in  the  direction  of  its  axis,  and  the  area 
was  about  15  square  feet,  which  was  nearly  one-fourth  of  the  area 
of  the  midship  section  of  the  vessel  at  light  draught ;  but  since  the 
*  Dwarf'  had  been  transferred  to  H.  M.  Service,  the  mean  draught 
had  been  increased  1  foot,  and  the  area  of  the  midship  section  in 
proportion ;  her  speed  had  in  consequence  been  reduced  £rom 
1 2  to  LI  statute  miles  per  hour. 

The  follovmig  were  the  results  of  the  trials  made  by  Captain 
Sir  Edward  Parry,  Mr.  Lloyd,  and  Mr.  Murray,  at  the  measured 
mile  in  Long  Reach  on  the  15th  May,  1843 : — 

Stat.  MUm.       Mean. 

1st  Experiment  against  tide  .  9*890  7  19  i^t 

2nd    ditto        with  tide  .     .  14-400  j  ^"^"^^^ 

3rd     ditto        against  tide  .  9*756>  ,9070 

4th     ditto        with  tide       .  14-400 1  ^ "'° 

5th     ditto        against  tide    .  9-890^  ,  „  quo 

6th     ditto        with  tide.     .  14-516  f  ^'^'^"'^ 


General  Average  .     .     .     12-142  statMiie. 

'^  per  h»ur. 

The  draught  of  water  was  5  feet  8  inches. 

The  '  Dwarf,'  under  the  command  of  Lieutenant  NichoUs,  left 
Greenhithe  in  company  with  the  '  Hecate,'  Captain  Bower,  on 
the  14th  January,  1844,  and  reached  Portsmouth  on  the  follow- 
ing day ;  on  the  20th  she  left  Portsmouth  accompanied  by  the 
*  Hecate,'  and  although  it  was  necessary  to  reduce  the  speed  of 
the  engines  to  26  revolutions,  in  order  to  keep  with  her  consort 
during  the  night,  they  reached  Falmouth  on  the  2l8t,  after  an 
additional  run  towards  the  SciUy  Islands,  making  a  distance  of 
200  miles  in  23  hours,  having  burned  10  tons  of  coals  in  27 
hours,  from  the  time  of  getting  the  steam  up.  The  two  steamers 
left  Falmouth  on  the  23rd,  and  reached  Bear  Haven  on  the  fol- 
lowing day,  having  run  135|  knots,  or  156  miles  by  the  log,  in 
rough  weather  in  12  hours,  and  with  bad  coal;  the  engines 
making  from  28  to  29  J  revolutions  per  minute.  She  anchored 
during  the  night  at  Bear  Haven,  and  on  the*  following  day, 
(the  26th,)  reached  Tarbert,  the  total  distance  from  Falmouth 
being  upwards  of  400  miles. 
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Mr.  Gallowny  said,  that  it  was  extremely  difficult,  if  not  im- 
practicable, to  arrive  at  the  true  amount  of  the  '  slip'  of  the  pro- 
Seller,  because  from  its  position  abaft,  or  what  is  termed  the 
eadwood  of  the  vessel,  it  acted  in  a  current  which  was  continu- 
ally flowing  to  fill  up  the  cavity,  which  would  otherwise  be  formed 
by  her  progress  through  the  water.  The  relative  motion  of  a 
stream  tiirough  the  arches  of  a  bridge,  and  in  the  wake  of  its 
piers,  was  an  apt  illustration  of  what  unquestionably  took  place, 
(and  from  the  same  law,)  in  the  case  of  a  moving  vessel.  The 
acTOw,  therefore,  when  acting  in  this  current,  might  be  compared 
to  what  would  occur,  if  a  paddle-wheel  steamer  was  supposed  to 
be  moving  in  still  water,  while  the  floats  acted  in  side  canals, 
which  flowed  in  the  same  direction  as  the  vessel.  Whether  the 
benefits  derived  firom  this  following  current  giving  resistance  to 
the  screw,  were  not  counteracted  by  the  deduction  of  so  much 
of  what  is  termed  minus  pressure  from  the  ship  itself,  was  not  at 
present  under  consideration.  His  object  was  to  show,  that  an 
accurate  estimate  of  the  amount  of  *  slip'  of  a  screw,  could  not 
be  arrived  at,  until  the  rate  of  the  following  current  was  first 
ascertained. 

That  the  '  slip '  must  be  much  greater  than  Mr.  Grantham 
assumed,  would,  he  thought,  be  admitted,  both  from  the  circum- 
stance he  had  stated,  and  from  the  fact  that  screw  propellers, 
when  worked  with  the  vessels  at  their  moorings,  invariably  moved 
at  a  ratio  at  least  equal  to  one-half  the  speed  obtained  when 
running.  It  was  clear,  therefore,  that  the  *slip'  which  was  de- 
pendent on  the  proportion  of  the  resistance  of  the  screw,  com- 
pared to  that  of  the  vessel,  must  always  exist  in  a  degree ;  but 
that,  it  might  in  the  screw,  be  reduced  below  that  of  the  paddle- 
wheel,  was  evident,  because  in  the  best  modifications  of  wheels, 
or  where  the  immersed  segment  was  small,  the  paddle  must  turn 
in  the  water,  in  effecting  a  change  of  position  from  its  angle  of 
entrance  to  that  of  its  emersion,  and  this  unavoidable  angular 
action,  even  when  the  upper  edge  of  the  float  coincided  with  the 
rolling  circle,  was  still  so  much  '  slip'  inevitably  encountered ; 
this  *  slip '  too  became  very  considerable  when  the  vessel  was  in 
a  seaway ;  but  the  *  slip'  of  the  screw  decreased  with  its  magni- 
tude, and  in  the  like  proportion,  its  action  approached  that  of  a 
screw  moving  in  a  solid.  It  appeared,  therefore,  to  him,  that  if 
the  '  slip'  was  small,  the  spiral  or  increasing  pitch,  would  be  a 
dffiadvantage,  because  a  true  screw  would,  under  those  circum- 
stances, create  little  or  no  disturbance ;  while  the  spiral  in  that 
case,  would  have  the  contrary  effect,  for  the  same  reason  that  a 
helix  would  pass  with  facility  through  a  solid,  in  which  a  spiral 
or  untrue  thread  would  become  fixed,  or  move  with  difficulty. 
In  the  absence  of  all  ^  slip, '  or  in  so  small  a  slip  as  Mr.  Grant- 
ham assumed  to  have  taken  place  in  his  experiments,  the  effect 
of  a  propeller  with  an  expanding  pitch,  would  be  like  that  of  a 
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curved  plate,  moving  through  the  water  in  a  right  line ;  while 
the  true  helix  would  have  acted  like  a  flat  plate  moving  in  the 
direction  of  its  own  plane ;  that  is  to  say,  the  opposing  fbrcea 
would  merely  consist  of  edge  resistance  and  suiface  Mction, 
which  were  conunon  to  every  kind  of  propeller. 

The  advantage  too,  which  was  assumed  to  arise  from  this  spiral 
propeller,  merely  affected  the  question  of  magnitude,  for  it  was 
clear  that,  whether  the  screw  acted  upon  a  large  body  of  water 
at  once,  or  gave  a  second  impulse  to  a  lesser  quantity,  the  result 
would  be  similar,  as  to  the  sum  of  the  effect  upon  the  vessel.  It 
was  true  that  in  certain  kinds  of  fish  (he  would  instance  the 
electrical  eel),  the  impulse  produced  by  the  ventral  fin,  was  by 
an  increasing  spiral,  the  length  of  the  curves  becoming  greater 
towards  the  tail ;  yet  it  appeared  probable,  as  we  could  only  see 
this  eel  in  confinement,  that  the  peculiarity  he  alluded  to,  vras 
only  developed  in  producing  a  change  from  rest  to  motion,  for 
which  it  was  well  adapted,  (because  tike  *  slip '  was  great  and  the 
progress  small,)  and  that  when  in  rapid  motion,  it  was  probable, 
that  the  fin  acted  in  a  true  spiral. 

Mr.  Bennie  stated  that  the  '  slip '  of  the  screw  of  the  ^  Dwarf* 
was  from  l-8th  to  1  -9th.  That  vrith  respect  to  the  general  ques- 
tion of  the  '  slip,'  he  conceived  that  it  depended  upon  the  com- 
parative resistance  between  the  vessel  and  the  propeller.  The 
case  was  similar  to  the  immersed  plane  surfaces  of  the  paddle- 
wheels  of  a  steamer  and  of  the  vessel  itself;  the  resistance  of  the 
midship  section  was  reduced  by  the  forms  given  to  the  fore  and 
after  bodies,  which  gave  the  vessel  what  might  be  tenned  more 
*  mobility.' 

According  to  the  experiments  of  Mr.  Peter  W.  Barlow,  read 
before  the  Royal  Society,  May  29th,  1834,*  the  'mobility*  of 
several  of  Her  Majesty's  steamers  was  found  to  vary  from  l-ldth 
to  U24th  of  a  plain  surface,  equivalent  to  the  area  of  their  mid- 
ship sections ;  or  in  other  words,  a  plane  float  of  1  foot  square, 
was  equivalent  to  the  midship  section  of  the  vessel,  of  which  the 
mobilities  were  from  1-1 5th  to  l-24th.  There  could  be  no 
doubt,  that  the  improvements  in  the  forms  of  the  modem  vessels^ 
would  have  produced  even  less  resistance,  and  he  believed  that  it 
might  now  be  taken  at  from  l-30th  to  l-40th,  so  that  conse- 
quently a  less  area  of  float  or  propeller,  would  suffice  to  overcome 
the  equilibrium  and  produce  less  '  slip.' 

Mr.  Smith  observed,  that  the  screw  vrith  three  blades,  which 
had  been  used  in  the  *  Dwarf,'  seemed  calculated  to  produce  the 
best  effect.  The  opening  towards  the  centre  of  morion,  by  re- 
ducing the  arms  c^  the  screw  blades,  as  far  as  the  requisite 
strength  would  allow,  was  judicious,  as,  from  the  comparative 

*  "  An  Investigation  of  the  Laws  which  govern  the  motion  of  Steam 
Vessels,  deduced  from  Experiments,  hy  Peter  W.  Barlow,  C.  E."  PhiL 
Trans.,  1834,  p.  309. 
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slowness  of  the  rotative  motiou  towards  the  centre,  little  propnlsiYe 
effect  was  produced ;  whereas  the  resistance  to  onward  motion  by 
the  arms,  if  they  had  not  been  reduced,  might  have  been  consi- 
derable ;  besides,  if  the  arms  were  in  that  part  broad,  there  would 
have  been  greater  tendency  to  produce  centrifugal  action  on  the 
water.  The  gradual  alteration  of  the  angle  of  the  blade,  to  the 
axis  of  the  screw  or  onward  path  of  the  yessel,  was  also  judicious, 
as  it  afforded  a  greater  onward  action  of  the  blade  at  the  entrance, 
whilst  it  gradually  curved  round  to  nearly  a  right  angle  with  the 
path,  so  as  to  leave  the  water  without  causing  any  revulsion  ;  it 
had  thus  an  action  in  some  respects  similar  to  that  of  the  tail  of 
a  fish.  The  salmon,  when  it  *  made  a  run,'  put  down  all  its  side 
fins,  and,  solely  by  the  oblique  action  of  the  tail,  was  propelled 
forward  with  ^neat  force  and  speed,  to  which  the  flexibility  and 
form  of  the  tail,  and  more  especially  its  curving  form,  to  accommo- 
date its  leaving  the  water  without  causing  revulsion,  principally 
contributed. 

Some  years  ago,  Mr.  Smith  had  made  experiments  with  fans 
for  blowing  air,  and,  so  far  as  he  could  recollect,  the  form  of 
greatest  effect  much  resembled  in  principle  that  of  the  propeller 
under  consideration. 

Mr.  Farey  said,  that  in  order  to  continue  the  series,  given  by 
Mr.  Rennie,  of  steam  vessels  which  had  been  recently  constructed 
with  screw  (or  rather  oblique-acting)  propellers  revolving  under 
water,  it  would  be  desirable  that  the  meeting  should  have  the 
particulars  of  a  vessel  called  the  'Napoleon,'  which  had  been 
built  at  Havre  by  M.  Norman,  and  fitted  with  engines  and  ma- 
chinery constructed  in  this  country  by  Mr.  Barnes. 

Wlmst  at  Havre  last  summer,  Mr.  Farey  had  very  minutely 
examined  that  vessel,  and  he  considered  it  equal  to  anything  that 
had  yet  been  executed  of  the  kind,  and  a  fair  specimen  of  the 
perfection  to  which  that  mode  of  propelling  had,  up  to  the  pre- 
sent time,  been  brought  for  sea-going  vessels.  Mr.  Barnes  and 
M.  Norman  were  well  known  in  their  respective  departments,  and 
they  had  been  accustomed  to  co-operate  during  some  years  past. 
The  engines  which  had  been  made  and  sent  by  Mr.  Barnes  to 
France,  and  fitted  in  vessels  constructed  by  M.  Norman,  had  in 
most  cases,  paddle-wheels  with  moveable  or  mechanical  paddles, 
on  the  plan  introduced  by  M.  Cav6,  which  possessed  a  decided 
advantage  over  ordinary  paddle-wheels  ;  the  loss  of  power  occa- 
sioned by  the  paddles  entering  and  leaving  the  water  too  ob- 
liquely, being  much  diminished.  *  In  comparing  the  performance 
of  the  '  Napol^n'  with  vessels  fitted  with  those  mechanical  pad- 
dles, there  was  less  effect  produced  by  the  oblique-acting  sub- 
mersed propeller,  when  considered  merely  as  a  mode  of  employ- 
ing a  given  amount  of  power,  to  propel  a  given  vessel  through 
the  water  in  a  calm ;  but  if  the  same  power,  as  the  engines  of 
the  '  Napolton,'  had  been  applied  with  mechanical  paddle-wheels 
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at  the  sides  of  the  yessel,  (such  as  Mr.  Barnes  had  heen  accus- 
tomed to  construct,)  the  vessel  would  have  had  more  speed  in 
calm  weather  and  smooth  water^  than  had  heen  attained  hy  one 
revolving  propeller,  with  ohlique-acting  hlades,  apphed  under 
water  at  the  stem ;  and  it  was  possible  that  a  greater  amount  of 
speed  might  have  been  attained,  even  with  well-proportioned 
common  paddle-wheels. 

Nevertheless,  the  submersed  propeller  at  the  stem  admitted  of 
the  use  of  sails,  in  concert  with  steam  power,  or  in  lieu  of  it, 
(when  the  wind  was  strong,  and  in  a  tolerably  favourable  direc- 
tion,) with  much  greater  advantage  than  could  be  done  in  steam 
vessels,  with  the  ordinary  or  even  mechanical  paddle-wheels, 
although  the  latter  were  well  adapted  for  acting  in  concert  with 
sails,  because  they  would  perform  well,  when  the  paddles  were 
either  deeply,  or  slightly  immersed.  The  proper  and  most  ad- 
vantageous action  of  ordinary  paddle-wheels  was  very  greatly 
impaired  by  variations  of  immersion :  the  mechanical  paddles 
(when  properly  proportioned)  were  less  influenced,  and  the  sub- 
mersed propeller  still  less  ;  in  fact,  being  wholly  under  water  at 
all  times,  its  action  did  not  appear  to  be  sensibly  affected  by  any 
such  alterations  of  the  depth  of  its  immersion  as  were  likely  to 
take  place  in  the  roughest  waves,  or  the  greatest  variations  of 
draught. 

When  all  circumstances  were  considered,  it  might  be  safely 
concluded,  that  vessels  fitted  with  revolving  submersed  propellers, 
would  answer  well  for  making  regular  sea  voyages,  either  in  win- 
ter or  summer;  and  on  an  average,  he  thought,  that  their 
passage  would  be  performed  at  least  as  well  (if  not  better)  than 
those  of  any  steam  vessels  now  in  use,  and  with  an  economy  of 
fuel,  arising  from  such  vessels  making  a  more  advantageous  use 
of  their  sails,  and  less  use  of  their  engine  power. 

M.  Norman,  in  reply  to  questions  from  Mr.  Rennie,  regretted 
that  his  slight  knowledge  of  the  English  language  not  only  pre- 
cluded him  from  fiilly  comprehending  the  narrative  of  tlie  paper, 
and  the  statements  of  the  several  speakers,  but  also  rendered  it 
obligatory  that  he  should  communicate  to  the  meeting  in  French, 
the  few  remarks  which  he  could  not  withhold,  after  the  pressing 
notice  of  the  chairman. 

Many  experiments  had  been  made  in  France  with  screw  pro- 
pellers, by  numerous  inventors,  as  far  back  as  the  latter  part  of 
the  eighteenth  century,  and  by  M.  Cav6  and  others  at  recent 
periods;  but  the  most  extensive  experiment  was  that  of  the 
'  Napol6on,'  for  which  Mr.  Barnes  had  constructed  the  steam 
engines  and  machinery  in  England,  and  which,  he  might  be  al- 
lowed to  say,  had  given  complete  satisfaction. 

The  '  Napol^n'  was  built  at  Havre,  and  launched  at  the  latter 
end  of  1842,  for  the  service  of  the  French  Government  Post- 
Office  in  the  Mediterranean.  The  vessel  was  built  of  oak  timber, 
copper-fastened  and  coppered.    Its  dimensions  were  as  follows : — 
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English 
Metres.  feet.    in. 

Length  of  vessel  from  stem  to  stem 47*  5     =  155     8 

Ditto  at  the  surface  of  the  water 45  •  2     =148     6 

Extreme  breadth 8*5     =     27     8 

Ditto  at  the  surface  of  the  water 8  •  32  =     27    4 

Draught  of  water  when  light  loaded,  abaft    3*6     =     1110 
Ditto  ditto  forward    2-  26  =       7     5 

Sq.  metr.        Sq.  ft. 
Area  of  the  midship  section,  at  the  above  1        , «  >i  tAA 

draught  of  water |       ^^  ^  =     ^^^ 

Ditto  of  the  surface  in  contact  with  the  1 
water,  occasioning  friction J 

The  revolving  propeller  was  fixed  in  a  space  or  opening  abaft 
the  usual  stem-post  (to  which,  in  an  ordinary  vessel,  the  rudder 
would  be  hung),  and  withinside  another  stem-post,  which  was 
erected  on  a  prolongation  of  the  keel,  farther  aft,  for  sustaining 
the  rudder,  so  as  to  leave  a  space  between  the  two  posts  for  the 
reception  of  the  propeller.  The  centre  of  the  propeller  was 
(1*82  metre  =)  6  feet  beneath  the  surface  of  the  water;  its 
diameter  was  (2*28  metres  =)  7  feet  6  inches,  and  the  highest 
point  of  its  periphery  was  2  feet  3  inches  below  the  water  line, 
when  the  mean  draught  of  water  aft  was  about  1 1*82  feet. 

Four  propellers  of  the  same  diameter,  but  of  different  forms, 
were  made,  in  cast  iron,  under  the  direction  of  Mr.  Barnes,  and 
were  tried  with  various  success  during  the  past  year.  The  pro- 
pellers had  been  altered  several  times,  and  it  was  found  that 
within  certain  limits,  by  cutting  away  the  ends  so  as  to  shorten 
the  length  of  the  screw,  (which  had  also  the  effect  of  diminish- 
ing the  surfaces  of  the  blades)  the  speed  of  the  vessel  was  in- 
creased, and  the  vibration  was  reduced  ;  a  portion  of  this  effect 
had  however  been  attributed  to  using  four  arms.  A  propeller 
with  three  blades,  occupying  the  whole  of  the  circle,  was  first 
tried;  others  which  presented  less  central  surface  answered 
befter,  and  the  best,  which  was  still  in  use,  had  four  blades, 
which  occupied  six-tenths  of  the  area  of  the  circle,  when  viewed 
in  the  direction  of  the  axis,  leaving  four-tenths  of  that  area 
vacant,  for  the  free  escape  of  the  water  between  the  blades,  whose 
obhquity  was  such  aa  to  produce  an  advance  of  (3*12  metres  =) 
10  feet  3  inches  in  a  revolution. 

The  steam  engines  were  nominally  of  the  power  of  65  horses 
each,  =  130  horses  together  ;  their  cylinders  were  45  inches  in 
diameter,  their  pistons  making  usually  from  27  to  28  double 
strokes  of  3  feet  6  inches  in  length  per  minute.  The  motion 
was  communicated  to  the  propeller  by  a  spur  wheel  of  126  teeth, 
working  into  a  pinion  of  29  teeth,  which  gave  nearly  4^  revo- 
lutions for  each  stroke  of  the  engine,  or  about  1 20  revolutions 
of  the  propeller  per  minute.     The  ordinary  speed  of  the  vessel. 
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without  any  saila  being  used,  was  10  knots  or  11^  statute  miles 
per  hour.  She  had  thr^  masts  of  considerable  height,  the  ri^ng 
being  that  of  brig  forward,  and  that  of  a  schooner  at  the  main 
and  mizen  masts,  with  as  great  an  extent  of  canvas  as  would  be 
used  in  any  sailing  yacht.  When  the  wind  was  favourable  and 
the  sails  could  be  used,  the  speed  increased  to  11  or  12  knots 
per  hour. 

After  a  series  of  experimental  voyages,  the  vessel  had  gone  to  her 
station  in  the  Mediterranean,  where  she  was  now  in  contant  ser- 
vice, and  had  gone  through  some  rough  weather  with  great 
success ;  her  motion  was  described  as  being  remarkably  easy, 
she  rolled  very  little,  steered  better  than  ordinary  vessels,  for  the 
propeller  appeared  to  give  increased  effect  to  the  rudder,  and  the 
propeller  had  never  been  observed  to  show  itself  above  the  water 
even  in  the  heaviest  seas,  when  the  pitching  was  at  its  maximum. 

Mr.  Galloway  remarked,  that  the  properties  of  a  screw  with 
an  increasing  pitch,  had  been  slightly  invested  by  Tredgold,  in 
his  work  on  the  Steam  Engine,  so  early  as  1827.  That  author 
had  briefly  referred  to  the  subject  of  screw  propellers,  and  had 
given  some  logarithmic  calculations  of  their  properties,  from 
which  he  drew  the  conclusion,  that  the  true  screw  could  not  be 
carried  beyond  a  single  convolution,  with  any  good  effect; 
whereas  by  a  progressive  increase  of  the  pitch,  the  propelling  effort 
would  be  continued,  until  the  spiral  oecame  expanded  into  a 
straight  blade  parallel  to  the  axis.  It  was  IVLr.  Galloway's 
opinion,  that  more  was  to  be  expected  from  ascertaining  the 
best  position  for  placing  the  screw,  with  reference  to  convenience 
and  effect,  than  ^om  any  slight  change  in  the  form  or  the  num- 
ber of  the  blades  of  propellers. 

Mr.  Samuda  said  it  appeared  to  him,  that  the  action  of  the 
propeller  tended  to  drive  the  water  from  it  at  a  right  angle  with 
Its  sur&ce,  and  as  it  formed  a  diagonal  line  with  the  keel  of  the 
vessel,  some  portion  of  the  force  was  not  efficiently  used  for  pro- 
pulsion ;  he  conceived  therefore  that  by  a  judicious  arrangement 
of  shrouding,  round  the  extreme  circumference  of  the  propeller, 
the  diagonal  currents  of  the  water  might  be  diverted  mto  a 
direction  parallel  with  the  way  of  the  vessel,  and  thus  cause  the 
whole  of  me  reaction  to  become  available  for  propelling.  Such  an 
arrangement  would  enable  propellers  of  a  mucn  coarser  pitch  to 
be  employed,  and  their  speed  being  reduced  in  proportion,  they 
could  be  more  readily  driven  directly  by  the  engine,  without  the 
intervention  of  bands  or  gearing. 

M.  Norman  said,  that  M.  Cav^  had  tried  a  series  of  experi- 
ments on  screws  of  various  forms  working  in  cylinders  ;  and  also, 
he  believed,  with  shrouding  on  their  extremities,  and  he  under- 
stood that  no  advantage  had  been  found  to  result  from  such  modi- 
fications. 

Mr.  Cowper  presented  an  instrument,  which  he  had  exhibited 
when  the  aerial  machine  was  incidentally  mentioned;  it  con- 
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sisted  of  a  fan  composed  of  three  or  more  blades,  set  at  a  regular 
curve  of  an  axis.  When  this  axis  was  placed  vertically  in  a 
socket,  and  a  rapid  rotary  action  communicated  to  it,  the  fan 
rose  in  the  air  to  the  height  of  between  100  and  150  feet.  On 
reversing  this  fern  and  using  the  same  propelling  force,  it  would 
not  rise  at  all.  This  fact  evidently  showed  that  the  action  of  the 
curved  fan  upon  the  air,  or  of  the  propeller  upon  the  water,  was 
like  that  of  a  screw  in  a  solid,  every  part  of  the  surface  of  the 
blade  of  a  well-formed  propeller  producing  its  portion  of  effect. 

Mr.  Cooper  directed  attention  to  the  contrary  effect  produced 
by  two  fans  of  similar  areas,  whose  arms  were,  in  the  one  case, 
mere  planes  set  at  an  angle  with  the  axis,  and  in  the  other,  blades 
forming  part  of,  and  being  placed  at  a  given  curve  round 
the  axis. 

If  it  were  supposed,  that  the  sur&ce  of  each  blade  was  divided 
into  a  given  number  of  equal  parts,  when  the  fan,  of  the  former 
or  angular  shape,  was  set  in  motion,  the  first  part,  impinging  on 
the  air,  communicated  a  movement  to  it,  and  the  second  and  suc- 
oeedine  parts  finding  no  resistance  f^m  the  disturbed  fluid, 
the  body  had  no  tendency  to  rise ;  but  in  the  latter,  or  curved- 
shape,  the  second  and  succeeding  parts  tended  to  overtake  and 
act  upon  an  undisturbed  fluid,  and  thus  had  a  tendency  to  rise 
upon  an  irregular  inclined  plane,  described  by  its  gyration  through 
the  air. 

By  the  law  that  the  reeistance  increased  as  the  square  of  the 
velocity,  he  conceived,  that  in  adapting  propellers  to  vessels,  their 
dimensions  should  be  proportioned,  not  only  to  the  area  of  the 
midship  section,  but  also  to  the  speed  of  the  engine.  At  the 
same  time,  the  consideration  of  the  form  of  the  blades  was  very 
important.  In  experiments  with  the  revolving  fan  instrument, 
he  found,  that  although  on  all  occasions  the  same  rotative  force 
was  applied,  a  fan  with  three  arms,  whose  united  areas  were 
3*721  inches,  when  set  at  a  given  angle,  did  not  rise  freely ;  the 
same  form  and  area,  when  set  to  a  proper  curve,  rose  to  a  very  con- 
siderable height ;  but  when  a  fan  of  twelve  arms,  formed  firom  a 
circle  or  disc  of  28*274  inches  area,  divided  into  twelve  arms, 
was  set  in  motion,  it  would  not  rise  at  all.  With  other  fans,  of 
intermediate  forms,  areas,  and  curves,  various  results  were  ob- 
tained, which  were  curious  problems  for  engineers  interested  in 
the  construction  of  propellers. 

Mr.  Grantham  expressed  his  pleasure  at  finding  his  paper  had 
so  much  excited  the  attention  of  the  meeting,  and  he  hoped  it 
would  be  followed  by  communications  from  members  who  had 
devoted  more  time  to  the  subject ;  for  instance,  the  numerous 
experiments  made  by  Mr.  Brunei  and  Mr.  Guppy,  before  de- 
ciding on  the  use  of  the  screw-propeller  for  the  '  Great  Britain,' 
and  ^ose  made  in  the  presence  of  the  Government  engineers, 
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Mr.  Lloyd  and  Mr.  Murray,  on  board  the  *  Bee/  the  *  Rattler,'  &c., 
would  be  very  interesting. 

Mr.  Grantham  exhibited  a  diagram  of  the  propeller  used  on 
board  the  '  Liverpool  Screw ;'  it  was  composed  of  four  blades 
with  broad  shovel  ends,  fixed  at  a  mean  angle  of  45^.  This  form, 
although  very  successful  in  this  case,  could  not,  he  thought,  be 
recommended  for  large  diameters.  The  results  of  his  observations 
induced  him  to  think,  that  the  blades  of  a  propeller  should  not 
be  more  than  4  feet  apart ;  he  would,  therefore,  advise  the  adop- 
tion of  Ericson's  form  and  mode  of  construction,  which  he  con- 
sidered the  best  that  had  been  hitherto  introduced;  the  ring 
within  the  arms  permitted  any  number  of  blades  to  be  affixed, 
and  a  large  area  of  acting  surface,  judiciously  disposed,  could 
thus  be  obtained.  He  objected  to  propellers  with  three  anns, 
chiefly  on  account  of  the  small  amount  of  surface  obtained. 

As  to  the  '  slip,'  which  Mr.  Galloway  had  so  ably  commented 
upon,  he  was  aware  that  it  did  exist  in  all  cases,  but  he  was  of 
opinion  that  the  amount  was  exaggerated ;  he  had  not  only  made 
accurate  experiments  with  Massey's  log,  but  being  repeatedly  in 
a  small  boat,  which  was  towed  close  astern  of  the  '  Liverpool 
Screw,'  he  found  that  there  was  very  slight  disturbance  of  the 
water,  and  that  there  was  not  any  depression  behind  the  blade 
of  the  propeller  on  entering  the  water ;  this  could  be  easily  ob- 
served, as  a  portion  of  the  upper  blade  was  always  above  the 
irurface.  It  had  been  anticipated  thatHhis  arrangement  would, 
with  so  short  a  vessel  as  the  'Liverpool  Screw,'  have  caused  a 
constant  tendency  to  bear  over  in  one  direction,  but  not  the 
slightest  disturbance  of  the  steering  was  perceived,  and  the  vessel's 
course  seemed  to  be  quite  as  straight  as  it  would  have  been  with 
paddle-wheels. 

Mr.  Grantham  wished  it  to  be  understood,  that  his  object  in 
bringing  forward  the  account  of  the  '  Liverpool  Screw,'  was  not 
so  much  to  cite  that  vessel's  powers,  as  to  point  out  the  feasibility 
of  working  propellers  at  a  slower  speed,  and  that  condensing 
engines  could  be  applied  with  advantage,  avoiding  the  bands  and 
gearing,  which  had  hitherto  been  found  so  objectionable. 

Mr.  Braithwaite  was  of  opinion,  that  where  deep  immersion 
was  not  practicable,  two  propellers  would  be  preferable,  in  order 
to  prevent  any  disturbance  in  the  steering.  Captain  Ericson 
had  adopted  that  plan  in  boats  of  light  draught. 

Mr.  Braithwaite  then  presented  a  drawing  of  the  midship  sec- 
tion of  the  *  Princeton,'  American  frigate,  showing  the  elevation 
of  Ericson's  engine  on  board.  The  vessel  was  164  feet  long, 
with  a  breadth  of  beam  of  30  feet ;  the  depth  of  the  hold  was 
22  feet  6  inches,  the  draught  of  water  1 7  feet  6  inches,  and  the 
burthen  about  700  tons ;  the  propeller  was  14  feet  in  diameter, 
with  six  blades,  and  made  from  32  to  36  revolutions  per  minute, 
at  which  rate  die  vessel's  speed  was  stated  to  be  neany  14  miles 
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per  hour.  The  engines  were  ahont  400  horses  power ;  they  were 
of  peculiar  construction,  having  two  steam  cylinders  or  chests, 
containing  yibrating  pistons  or  flaps,  with  cranks  upon  the  ends 
of  the  suspending  pivots ;  both  these  were  coupled  by  connect- 
ing rods  to  a  nuiin  cnnk  on  the  driving  shaft ;  the  length  of 
th^  cranks  being  so  proportioned,  that  their  alternate  vibra- 
tions  should  give  a  rotary  motion  to  the  main  crank,  and  thus 
act  directly  upon  the  propeller,  without  the  intervention  of  bands 
or  gearing. 

This  principle  was  tried  successfully  in  the  year  1839,  by  Erie- 
son,  on  the  Thames,  in  a  tug-boat  named  the  *  Robert  Stockton,' 
after  the  projector,  who  had  succeeded  in  introducing  the  system 
to  the  American  Navy,  and  now  commanded  the  *  Princeton.' 

The  boilers  of  the  '  Princeton'  were  constructed  for  burning 
anthracite ;  the  whole  of  the  machinery  was  so  placed  as  to  be 
out  of  the  reach  of  shot,  and  the  vessel  was  ship-rigged,  so  that 
by  unshipping  the  screw,  she  could  be  rendered  as  effective  as 
any  sailing  vessel,  with  a  fiedr  wind,  or  in  case  of  accident  to  her 
machinery.  Mr.  Braithwaite  hoped  in  a  short  time  to  bring  be- 
fore the  Institution,  an  account  from  Captain  Ericson,  not  only 
of  the  *  Princeton,'  but  of  several  of  the  other  vessels  he  had 
fitted  with  his  engines  and  propellers,  since  his  residence  in  the 
United  States. 

Mr.  Cralloway  said  that  during  the  experiments  with  the  '  Archi- 
medes,' a  proof  had  been  elicited  that  the  *  following  current' 
had  a  very  considerable  effect  on  the  action  of  the  propeller. 
During  one  of  the  trials  the  vessel  was  backed  astern,  when  it 
was  found,  that  the  speed  of  the  engine  increased  three  or  four 
revolutions  per  minute,  while  the  speed  of  the  vessel  appeared  to 
have  diminished.  This  experiment  was,  he  contended,  conclu- 
sive as  to  the  fact  that  the  '  slip '  was  greater  than  would  appear 
by  looking  merely  at  the  rate  of  the  vessel  compared  to  that  of 
the  screw.  He  did  not,  however,  think  that  the  '  slip'  ought  to 
be  considerable,  with  a  well-constructed  propeller.  Increased 
magnitude  in  a  screw,  would  have  the  same  effect  in  creating 
resistance,  as  increased  magnitude  in  any  other  submerged  body. 
The  utility  of  the  increasing  pitch,  however,  was  involved  in, 
and  solely  dependent  on,  the  amount  of  '  slip '  which  would  be 
found  to  be  attended  with  the  least  disadvantageous  results  in 
other  respects ;  and  here  Mr.  Galloway  would  observe,  that  Mr. 
Cowper's  experiments  with  the  revolving  fan  instrument  con- 
firmed his  view ;  for  it  must  be  recollected,  that  there  the  *  slip  * 
was  much  greater  than  the  rate  of  ascent ;  the  only  condition 
being  thus  developed  in  which  the  utility  of  an  increasing  pitch 
could  be  contended  for. 

The  advantage  of  turning  the  propeller  by  the  direct  action  of 
the  engines,  was  generally  acknowledged.  The  method  of  drivmg 
it  was  nearly  the  only  problem  remaiuing  for  solution,  and  that 
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difficulty  being  onoe  overcome,  Bcrefw-propellen  must  necessarily, 
from  their  vast  advantage  over  paddle-wheelBy  in  every  respect 
but  that,  be  universallv  adopted. 

Mr.  Hawkins  said,  that  about  the  year  1825  Mr.  JacobTerldns 
adapted  to  the  stem  of  a  canal  boat,  a  propeller  of  about  25  feet 
in  circumference,  which  might  be  described  as  resembling  two 
sets  of  wind-mill  vanes,  the  solid  axle  of  one  set  revolving  within 
the  hollow  axle  of  the  other,  the  two  axles  being  turned  in  con- 
trary directions,  and  the  dip  of  the  blades  being  about  half  their 
radius.  The  propulsive  force  was  stated  to  have  been  very  effec- 
tive ;  the  experiments,  which  were  put  an  end  to  by  the  break- 
ing of  part  of  the  engine,  were  never  renewed,  in  consequence  of 
disputes  among  the  patentees  ;  but  he  considered  that  propeller 
as  the  best  that  had  hitherto  come  under  his  notice,  and  he  had 
endeavoured  to  draw  attention  to  it  hj  reading  an  account  of  it, 
at  the  meeting  of  the  British  Association  at  Cork,  in  1843. 

Mr.  Grantham  stated,  that  in  order  to  test  the  comparative 
effect  of  the  expanding  pitch,  Mr.  Woodcroft  had  adapted  to  the 
stem  of  a  vessel,  two  screws  of  equal  area,  one  being  of  a  regu- 
lar, and  the  other  of  an  expanding  pitch ;  they  were  connected 
by  a  cross  shaft,  and  were  worked  by  manual  power,  and  it  was 
found  that  the  vessel  always  yielded  to  the  impnlBe  of  the  expand- 
ing pitch  propeller,  and  was  turned  by  it  from  the  direct  course. 

With  respect  to  the  advantage  of  a  large  amount  of  surface, 
he  had  found  that  the  action  of  the  propeller  of  the  '  Liver- 

Sool  Screw,'  which  had  been  enlarged  three  times,  was  deci- 
edly  improved  by  the  alterations;  the  speed  of  the  engines 
always  remaining  the  same. 

[To  be  continued."] 


CHEMISTRY  SIMPLIFIED; 

Being  a  Lecture  delivered  by  Jndrew  Ure,  M.D.,  F.B.S.^  ^, 
to  the  Pharmaceutical  Society, 

(Continued  from  page  291,  Vol  XXIV.) 

II.  ACIDIMETRY. 

I  HAVE  already  stated,  that  water  of  ammonia  of  standard  strength, 
faintly  tinted  with  litmus,  affords  a  most  exact  and  convenient 
acidimeter,  when  poured  or  let  fall  from  a  graduated  dropping- 
tube.  Bicarbonate  of  potash  also,  when  dissolved  in  water,  so 
that  1000  grain-measures  contain  one  atom  of  the  salt  counted  in 
grains,  is  a  good  test-liquor  for  the  same  purpose ;  for  if  the 
centigrade-measures  expended  in  effecting  neutralization,  are 
multiplied  by  the  atomic  weight  of  the  given  acid,  the  product  is 
the  quantity  in  grains  of  acid  present. 
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Acidimetry  may  be  likewise  exactly  performed  by  measuring 
in  the  cylindric  gas-meter  (iig.  1),  the  volumes  of  carbonic  add 
gas  disengaged  from  pure  bicarbonate  of  potash  or  soda,  by  a  given 
weight  of  any  acid,  taking  care  to  use  a  small  excess  of  the  salt. 
Thus,  for  example,  16-8  grains  of  dry  and  20f  of  hydrated  sul- 
phuric acid  disengage  10,000  water  grain  measures  of  gas  from 
bicarbonate  of  potash.  Therefore,  if  20f  grains  of  a  given  sul- 
phuric acid  be  poured  into  the  flask  of  fig.  1,  upon  about  50 
grains  of  the  bicarbonate,  powdered  and  covered  with  a  little  water, 
it  will  cause  the  evolution  of  a  volume  of  gas  proportioned  to  its 
strength.  If  the  acid  be  pure  oil  of  vitriol,  that  weight  of  it  will 
disengage  10,000  grain  measures  of  gas ;  but  if  it  be  weaker,  so 
much  less  gas — ^the  centigrade-measures  of  which  will  denote  the 
per  centi^  value  of  the  acid.  If  the  question  be  put,  how  much 
ory  acid  is  present  per  cent,  in  a  given  sulphuric  acid,  then  16*8 
grains  of  the  add  under  trial  must  be  used ;  and  the  resulting 
volume  of  carbonic  acid  gas  read  on  the  scale  will  denote  the  per 
centage  of  dry  add.* 

For  nitric  add,  we  should  take  22*6  grains  ;  for  hydrochloric 
or  muriatic  add,  15.34  ;  for  acetic  add,  21*6 ;  for  dtric  add, 
24*6 ;  for  tartaric  acid,  28  grains :  then  in  each  case  we  shall 
obtain  a  volume  of  carbonic  add  gas  proportioned  to  the  strength 
and  purity  of  these  acids  respectively.  The  nitric,  hydrochloric, 
and  acetic  acids,  are  referred  to  in  their  anhydrous  state ;  the 
tartaric  and  dtric  in  their  crystaUine.  If  the  latter  two  acids  be 
pure,  a  solution  of  24*6  grains  of  the  first  and  of  28  of  the  last, 
will  disengage  firom  50  grains  of  bicarbonate  of  potash,  10,000 
grain  measures  of  carbonic  add  gas.f 

Addimetrical  operations  may  likewise  be  performed  by  deter- 
mining the  weight  of  carbonic  add  gas  expelled  firom  the  bicar- 
bonate of  potash,  or  soda,  by  a  given  quantity  of  any  add,  in 
the  apparatus  either  fig.  2  or  fig.  3.  Here  the  weights  to  be 
taken  are  as  follows :  in  reference  to 

Ondna. 

Dry  Sulphuric  acid. 9*127 

„     Nitric  12-33 

„     Hydrochloric 8*29 

„    Acetic 11-67 

Crystallized  Tartaric 13*31 

„        Citric 15*13 

Each  of  these  quantities  of  real  add,  with  25  or  26  grains  of 
bicarbonate  of  potash,  will  give  oif  10  grains  of  carbonic  acid 
gas;  and  hence,  whatever  weight  the  apparatus  loses,  being 
reckoned  in  grains  and  tenths  of  a  grain,  denotes  the  per  centage 
of  acid  in  the  sample  under  trial,  without  the  necessity  of  any 

*  The  bicarbonate  must  be  free  from  carbonate,  a  point  easily  secured  by 
washing  its  powder  with  cold  water,  and  drying  it  in  the  air, 

t  The  expulsion  of  the  gas  may  be  completed  by  surrounding  th6  flask 
with  a  tbwel  dipped  in  hot  water. 
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arithmetical  redaction.  Persons  accustomed  to  the  French  me- 
trical system,  may  use  deci-grammes  instead  of  grains,  and  they 
will  arrive  at  the  same  per  centage  results. 

Pio,  4.  r^^  preceding^  experiments,  in  reference  to 

the  weight  of  carbomc  acid  gas  expelled  for  the 
purpose  of  either  alkalimetijjor  acidimetry,  may 
also  be  made  by  means  or  the  ordinary  appa- 
ratus] represented  in  fig.  4.  ^  is  a  small  ma- 
trass which  contains  the  acid  or  carbonated 
alkali  at  its  bottom;  and  conversely  the  alkali 
or  acid,  for  their  mutual  decomposition  in  the 
small  test-tube,  shown  first  at  6,  nearly  upright 
and  filled,  but  afterwards  at  a,  horizontal  and 
emptied.  J9  is  a  bulbous  tube  filled  with  frag- 
ments of  chlorcalcium  for  absorbing  the  aqueous 
vapour  that  rises  with  the  carbonic  acid  gas,  and 
£?,  c,  is  a  smaU  bent  tube  which  dips  into  the 
liquid  in  the  matrass.  The  weighings,  &c.  may 
be  conducted  as  already  detailed ;  and  when  the 
efiervcscence  is  completed,  the  re^duary  gas  is 
sucked  up  through  B,  while  the  atmospheric 
i  air  enters  to  replace  it  at  the  orifice  d,  of  the 
I  bent  tube. 

The  NEW  methods  which  pervade  the  whole 
treatise  of  Drs.  Fresenius  and  Will,  are  all  based 
on  the  principle  of  estimating  alkalinity,  acidity,  and  the  oxygen 
in  manganese  (or  chlorometry)  by  the  weight  of  carbonic  acid  gas' 
evolved.  As  in  taking  these  measures  the  gas  must  be  discharged 
without  carrying  water  off  with  it,  an  elegant  and  ingenious 

little*  piece  of  apparatus  has  been 
invented  by  the  authors  for  effeci^ 
ing  that  purpose,  *and  it  will  do  it 
wdl.  J^  and  -B,*\fig.  5)  are  two 
flasks  (wide-mouthed  medicine  bot- 
tles may  be  emploved).  A,  must 
have  a  capacity  of  nrom  two  ounces 
to  two  ounces  and  a  half  of  water ; 
it  is  advisable  that  B,  should  be 
somewhat  smaller,  say  of  a  capacity 
of  about  one  to  one  and  a  hafr 
ounces.  Both  flasks  are  closed  by 
means  of  doubly  perforated  corks. 
These  perforations  serve  for  the 
reception  of  the  tubes  a,  c,  and  d, 
c,  is  a  tube  bent  twice  at  right  an- 
gles, which  enters  at  its  one  end 
just  into  the  flask  A,  but  descends 
at  its  other  end,  near  to  the  bottom 


Pio.  5. 
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of  B,  These  tubes  are  open  at  both  ends  when  operating ;  ex- 
cept the  top  end  6,  of  the  tube  a,  which  is  closed  by  means  of  a 
pellet  of  wax.  The  substance  to  be  examined  is  weighed  and  put 
mto  the  flask  A,  into  which  water  is  then  poured  to  the  extent 
of  one-third  of  its  capacity.  B,  is  filled  with  common  English 
sulphuric  acid  to  about  half  its  capacity.  Both  flasks  are  then 
corked  (by  which  they  become  united  by  the  rectangular  tube), 
and  the  apparatus  is  weighed. 

The  air  of  the  whole  apparatus  is  next  rarified  by  applying 
suction  to  the  tube  d:  the  consequence  is,  that  the  sulphuric 
acid  contained  in  B,  ascends  into  the  tube  c,  and  thus  a  portion 
of  it  flows  oyer  into  B.  Immediately  upon  its  coming  into  con- 
tact with  the  carbonate  contained  in  A,  carbonic  acid  gas  is  dis- 
engaged, and  in  its  escape  must  necessarily  traverse  the  oil  of 
vitriol  in  B,  and  therein  deposit  all  its  aqueous  vapour  before 
issuing  from  d.  The  sulphuric  add  in  passing  over  into  A,  heats 
the  mixture  at  the  same  time,  and  thus  promotes  the  expulsion  of 
the  gas.  Whenever  this  ceases  to  flow,  a  little  more  sulphuric 
acid  must  be  sent  over  into  Ay  by  suction  from  d,  (or  rather  from 
a  recurved  tube  attached,  pro  tempore,  to  it)  ;  an  artifice  which 
may  be  repeated  till  no  more  gas  can  be  expelled,  even  when  the 
contents  of  A,  are  heated,  as  they  must  be  at  the  end  by  the  ex- 
cess of  oil  of  vitriol. 

From  the  aperture  6,  of  the  tube  a,  which  has  been  all  the 
time  closed,  the  bit  of  wax  is  now  to  be  removed,  and  to  the 
tube  connected  with  d,  suction  is  to  be  apphed,  till  all  the  car- 
bonic acid  lodged  in  the  apparatus  be  replaced  by  atmospheric 
air.  The  whole  is  to  be  then  cooled,  wiped,  and  weighed;  the 
loss  of  weight  indicates  exactly  the  quantity  of  carbonic  acid  which 
existed  in  the  carbonate  submitted  to  experiment.  The  process 
is  no  less  neat  than  it  is  simple,  and  does  honour  to  the  inge- 
Buity  of  its  inventors.  Their  mode  of  deducing  the  per  centage 
of  alkali  from  the  quantity  of  carbonic  acid  discharged  in  the 
operation  is  also  quite  exact,  and  suitable  for  continental  chemists 
familiar  with  gramme  weights  and  calculations,  but  certainly  not 
for  persons  conversant  only  with  ounces,  drachms,  and  scruples, 
or  even  with  grain  subdivisions.  The  whole  book,  however  ex- 
cellent, needs  for  the  British  public  transposition,  before  it  can 
sarve  in  this  country  the  purpose  intended  by  its  scientific 
authors.  Thus,  in  section  4,  where  several  results  of  their  ana- 
lyses are  given,  the  statements  have  a  somewhat  mysterious 
aspect.  Should  any  one  ask  why  the  oracular  number  of  4*83 
grammes  of  carbonate  of  soda  is  used  as  their  standard  weight  for 
analysis,  he  can  obtain  no  response  in  the  book,  either  in  a  note 
or  any  where  else.  A  Grerman  or  French  student,  familiar  with 
chemical  computation,  will  probably  be  able  to  discover  that  4*83 
grammes  of  pure  carbonate  of  soda  contain,  by  Berzelius's  tables 
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of  atomic  veights^  two  grammeB  of  carbonic  acid  ;  for  53*47  (one 
atom  of  carbonate)  :  22*15  (one  of  carbonic  acid)  :  :  4*83  :  2*00. 
Such  is  the  simple  solution  of  this  apparent  enigma,  and  of  some 
other  similar  puzzles  in  the  book.  Indeed,  unless  the  reader  is 
aware  of  that  proportion,  he  cannot  see  the  grounds  of  the 
accordance  in  the  results  between  experiment  and  theory,  or  why 
the  numbers  2*010,  1*993,  and  2*020  are  presented  as  specimens 
of  great  precision.  This  accordance  gives  satisfaction  when  it  ia 
known  that  these  numbers,  in  experiments  1,  2,  and  3,  oscillate 
on  one  side  or  other  so  near  to  the  theoretical  number  2*00.  But 
four  grammes  and  eighty-three  centi-grammes,  as  also  one 
gramme  and  995  milli-grammes,  are  awkward  weights  for  an 
ordinary  English  chemist  or  apothecary,  which  would  require  a 
month  or  two's  residence  in  the  laboratories  of  Giessen  and  Paris 
to  manipulate  with  readiness. 

Again,  in  testing  carbonate  of  potash,  our  authors  take  6*29 
grammes  as  their  unity  of  weight,  undoubtedly,  because,  if  pure, 
it  should  discharge  by  saturation  with  the  sulphuric  acid,  two 
grammes  of  carbonic  acid.  Here,  however,  they  have  not  stuck 
so  rigidly  as  the  school  of  Giessen  usually  does  to  Berzelius's 
atomic  numbers  ;  for  his  atom  of  carbonate  of  potash  is  69*42  ; 
whence,  22*15  :  69'42  :  :  2*00  :  6*68,  hydrogen  =  1 -00 ;  or 
276*44  :  866*33  :  :  2*00  :  6*268  oxygen  =  100. 

Admitting  the  value  of  the  new  method  in  testing  neutral  car- 
bonates, it  cannot  be  directly  applied  to  the  mixed  carbonate  and 
bicarbonate  of  soda,  so  commonly  sold  in  this  country  for  bicar- 
bonate ;  nor  is  it  applicable  to  the  case  of  a  mixture  of  caustic 
and  carbonated  alkali,  without  the  tedious  process  of  previous 
treatment  with  carbonate  of  ammonia  and  heat. 

The  new  German  method  of  acidimetry  consists  in  determining 
how  much  carbonic  acid  gas  is  disengaged  from  a  standard  bicar- 
bonate of  soda,  by  a  given  weight  of  any  add.  The  t¥nn-flask 
apparatus  (fig.  5)  is  used.  The  weighed  portion  of  acid  is  put 
into  A,  and  a  sufficient  quantity  of  the  soda  into  a  test-tube, 
which  is  suspended  upright  with  a  silk  thread  fastened  by  the 
pressure  of  the  cork  to  the  mouth  of  the  flask.  On  letting  the 
thread  loose,  the  test-tube  falls,  and  the  cork  being  instantly 
replaced,  the  whole  gas  evolved  is  forced  to  paas  through  the 
sulphuric  acid  in  B,  and  there  to  deposit  its  moisture.  The  ex- 
periment is  conducted  in  other  respects  as  already  described  for 
alkalimetry. 

The  following  extract  from  Drs.  Fresenius  and  Will's  New 
Methods  of  Alkalimetry ^  &c.  will  show  the  Giessen  plan  of  cal- 
culating results : 

"  The  amount  of  anhydrous  acid  contained  in  the  hydrated  acid  under 
examination  is  determined  from  the  amount  of  carbonic  acid  escaped,  as 
follows : 
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"  Two  measures  of  carbonic  acid  bear  the  same  proportion  to  one  mea- 
Blire  of  the  auhydrons  acid  in  question,  as   the  amount  of  carbonic  acid 
expelled  does  to  the  amount  sought  of  anhydrous  acid.    Thus,  let  us  sup- 
pose, for  instance,  we  had  examined  dilute  sulphuric  acid,  and  obtained 
1'5  grammes  of  carbonic  acid,  the  arrangement  would  be: 
550  (2  X   275)  :  501  =  1*5  :  « 
X  =  TS6 
The  amount  of  sulphuric  acid  operated  upon  consequently  would  contain 
1*36  grammes  of  anhydrous  acid.     Let  us  suppose  the  weight  of  this  amount 
to  have  been  15  grammes,  the  sulphuric  acid  under  examination  would  con- 
tain a  per-centage  amount  of  9*00  ,  for 

15  :  1*36  rz=  100  :  X 
X  =  906."* 

*'  Section  XXIX.  Stating  the  Quantities  of  the  varunu  Acids  to  be  used 
in  their  Examination, — To  enable  our  readers  at  once,  without  the  trouble  of 
calculation,  to  determine  from  the  weight  of  carbonic  acid  expelled,  the  exact 
amount  of  anhydrous  acid  contained  in  those  acids  which  are  of  most 
frequent  occurrence,  we  have  subjoined  lists  of  certain  quantities  to  be  taken 
of  each  acid,  for  experiment,  so  that  the  number  of  centigrammes  of  car- 
bonic acid  expelled  will  directly  indicate  the  per-centage  amount  of  an- 
hydrous acid  in  the  acid  under  examination. 

"  Multiples  of  those  weights  may  of  course  be  substituted  for  the  num- 
bers given,  according  to  the  degree  of  dilution  of  the  acid  under  examina- 
tion. In  such  cases  the  num^r  of  centigrammes  of  the  carbonic  acid  ex- 
pelled must  be  divided  by  the  same  number  which  has  served  as  the 
multiplier. 

"  These  numbers  are  obtained  by  dividing  the  atomic  weight  of  the  acid 
by  550  (2  x  275,  one  eq.  of carbonf),  as  follows : 

"  Two  eq.  of  carbonic  acid,  corresponding  to  one  eq.  of  the  acid  to  be 
examined,  how  much  should  be  taken  of  the  latter  to  expel  1*00  grammes 
of  carbonic  acid  ? 

"  The  arrangement  for  sulphuric  acid,  for  instance,  is  as  follows : 
550  :  501  =  1*00  :  X 

X  =  0*91  (or,  more  correctly,  0*911). 

"  When  examining  acids,  it  is  most  advisable  to  use  that  multiple  of  the 
unity  (according  to  the  degree  of  concentration)  which  will  expel  from  one 
to  two  grammes  of  carbonic  acid. 

"  I.    SULPHURIC    ACID. 

"  Unity  0*91  grammes  (or,  more  correctly,  0-911  grammes.) 
*'  Multiples : 

2  X  0*911  =  1*822  grammes 

8  X  0*911  =  2-733        „ 

4  X  0*911  =  3*614 

5  X  0-911  =  4*555 

6  X  0*911  =r  5*466        „ 

7  X  0*911  =  6*377 

8  X  0-911  =  7*288        „ 

9  X  0*911  =  8*199 
10  X  0*911  =  9*110 

15  X  0*911  =  18*665  „ 
20  X  0*911  =  18*220  „ 
30  X   0*911  =  27*330        „  &c. 

•  New  Methods  of  Alkalimetry,  See.     pn.  93,  94. 

t  A  typographical  error  in  Mr.  Bullock's  edition ;  it  should  be  cor- 
honic  acid. 
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"  Thus,  knowing  that  0*9 1  of  anhydrous  sulphuric  acid  will  expel  I'OO  of 
carbonic  acid,  it  will  be  easy  to  determine  what  multiple  ought  to  be  used, 
according  to  the  degree  of  concentration  of  the  acid  to  be  examined."* 


III.  CHLOROMETRY, 

AND    THE   TESTING    OP    BLACK    OXIDE    OP    MANGANESE    POE    ITS 
AVAILABLE    OXYGEN. 

The  value  of  manganese  may  be  estimated  very  exactly  by  mea- 
suring the  quantity  of  chlorine  which  a  given  weight  of  it  pro- 
duces with  hydrochloric  acid ;  the  chlorine  being  at  the  same 
time  estimated  by  the  quantity  of  solution  of  green  sulphate  of 
iron  which  it  will  peroxidize.  A  process  of  this  kind  was  long 
ago  practised  with  chloride  of  lime  (bleaching  powder  or  lionor) 
by  Dr.  Dalton ;  and  it  has  been  since  improved  by  Mr.  Walter 
Crum.  As  the  conversion  of  two  atoms  of  green  sulphate  of  iron 
into  red  sulphate  requires  only  one  atom  of  oxygen,  this  change 
majr  be  effected  by  the  reaction  of  one  atom  of  chlorine  in  libe- 
rating one  atom  of  oxygen,  while  this  appropriates  one  of  hydro- 
gen from  the  hydrochloric  acid. 

The  weight  of  2  atoms  of  green  sulphate  of  iron  is  278  = 
(139  X  2),  consisting  of  2  atoms  of  protoxide  =72;  -h  2  of 
sulphuric  acid  =  80 ;  -f-  14  of  water  =  126 ;  in  all  =  278 ;  and 
this  weight  is  equivalent  to  36  of  chlorine,  to  8  of  oxygen,  and 
to  44  of  peroxide  of  manganese. f  Therefore,  if  we  taike  a  solu- 
tion of  copperas,  containing  2/8  grains  in  1000  water-grain 
measures,  that  volume  of  liquid  will  represent,  hj  the  conversion 
of  its  protoxide  into  peroxide,  exactly  one  atom,  either  of  peroxide 
of  manganese  =  44  grains,  or  1  atom  of  chlorine  =  36.  Hence 
the  following  plan  of  research  : 


♦  New  Methods  of  Alkalimetry,  Sfc,     pp.  103—105. 

f  Berzelius,  in  the  4th  edition  oihi^Lekrlmch,  rates  the  atom  of  the  green 
sulphate  of  iron  (ferrous  sulphate)  at  129*43,  hydrogen  =  1,  and  considers 
it,  after  Mitscherlich,  to  contain  only  6  atoms  of  water.  I  have  ascertained, 
by  the  most  careful  experiments,  that  it  contains  7  atoms  of  water;  and 
that  139  grains  of  it,  or  138*44  (Berzelius)  are  equivalent  to  1  atom  of 
chlorbarium,  and  to  very  nearly  40  grains  of  peroxide  of  iron. 

This  remarkable  error  has  probably  arisen  from  an  attempt  to  measure 
the  proportion  of  water  in  the  salt  from  its  loss  of  weight  by  desiccation. 
But  I  have  found  it  impossible  by  this  means  to  expel  more  than  6  atoms 
of  water  without  causing  partial  decomposition  of  the  salt  by  disengagement 
of  sulphuric  acid.  The  copperas  so  dried  acquires  such  an  affinity  mr  water, 
that  it  absorbs  fully  one- tenth  of  its  weight  of  moisture  from  the  atmosphere 
ill  the  course  of  an  hour. 
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metric  apparatus  (fig.  6),  put  100  grains  of 
the  manganese  to  be  tested^  and  into  the 
globes  J,  B,  pour  out  of  an  alkalimetrical 
tube  charged  with  1000  grain  measures  of 
the  above  equivalent  copperas  solution, 
from  200  to  500  grain  measures,  according 
to  the  supposed  quality  of  the  manganese  ; 
then  introduce  through  the  funnel  d,  some 
hydrochloric  acid  of  known  specific  gravity 
(suppose  1.1.),  containing  nearly  20  per 
cent,  of  chlorine,  also  from  a  charged  alka- 
limetrical tube ;  and  apply  gentle  heat  to 
the  bottom  of  the  fiask  by  placing  it  in  a 
capsule  of  water  standing  over  a  spirit  lamp. 
The  chlorine  eyolved  mil  rise  up  through 
the  tube  f,  Twhich  passes  merely  beyond 
the  cork),  and  will  enter  into  the  solution 
in  By  and  A,  converting  it  into  red  sulphate. 
Have  ready  some  dry  paper  imbued  with 
solution  of  red  ferrocyamde  of  potassium 
(red  prussiate  of  iron.)  Dip  a  slip  of  whale- 
bone into  the  liquor  in  the  globe  A,  through 
the  funnel  e,  (represented  in  the  figure 
rather  too  high  above  the  globe),  and  touch 
the  paper  with  its  point.  As  long  as  it 
forms  a  blue  spot,  some  of  tiie  iron  still  exists  as  black  oxide, 
and  the  process  is  to  be  urged  by  the  addition  of  a  little  more 
hydrochloric  add  to  the  manganese,  as  long  as  chlorine  gas  con- 
tinues to  be  disengaged,  and  while  it  maintains  the  level  of  the 
liquor  in  A^  above  that  in  B.  Whenever  the  liquor  by  the  re- 
action of  the  chlorine  ceases  to  stain  the  test-paper  blue,  more  of 
the  solution  from  the  graduated  tube  must  be  added  till  it  begins 
to  do  so.  By  the  cautious  administration  of  the  hydrochloric 
acid  on  the  one  hand,  and  of  the  copperas  hquor  on  the  other, 
the  term  of  saturation  will  be  arrived  at  in  a  few  minutes. 
The  manganese  has  then  produced  all  the  chlorine  which  it  can 
yield.  The  number  of  water-grain  measures  of  the  liquor,  or 
degree  of  its  alkalimeter  scale,  being  multiplied  by  forty-four, 
will  give  a  product  denoting  the  per-centage  of  pure  manganese 

S resent  in  the  sample  ;  or  being  nmltiplied  by  thirty-six,  a  pro- 
uct  which  will  denote  the  quantity  of  chlorine  by  weight  which 
100  grains  of  it  can  serve  to  generate. 

Since  one  atom  of  pure  manganese  (44  grains)  in  producing 
36  grains  of  chlorine,  consumes  two  atoms  =  74  grains  of  hydro- 
chloric add,  the  quantity  of  this  acid  expended  from  its  graduated 
tube,  beyond  the  due  proportion  of  chlorine  obtained,  will  shew 
how  much  of  the  add  is  unprofitably  consumed  by  foreign  sub- 
stances in  the  manganese.    In  fact,  every  grain  of  chlorine  should. 


Digitized  by  VjOOQ IC 


380  Scienlifi^:  Notices. 

with  pyrosulite,  be  generated  by  an  expenditure  of  little  more 
than  2  grains  of  real  muriatic  acid,  or  10  grains  weight  of  the 
dilute  acid  =  about  9  grain  meaauies  of  the  graduated  tube. 
Liquid  hydrochloric  acid,  of  spec.  gray.  1*093,  contains  in  1000 
grain  measures  exactly  200  grains  of  real  aeid.  Hence  100  grains 
of  pure  pyrosulite  should  produce  about  62  grains  of  chloiine> 
and  consume  about  169  of  real  muriatic  acid  =  845  grttn  mea- 
sures of  liquid  acid,  spec.  gray.  1*093.  Instead  of  taking  100 
grains  of  manganese  as  the  testing  dose,  10  or  20  grains  may 
be  taken,  according  to  the  dimensions  of  the  apparatus  and  the 
exactness  of  the  operator. 

'*  But  if  it  be  wished  to  obtain  direct  per-centi^es  of  wumffonege 
by  the  graduated  tubes,  without  the  trouble  of  reduction,  then, 
for  a  dose  of  10  grains,  take  a  solutioD  of  fresh  green  copperas 
(free  from  adhering  moisture),  containing  632  grains  in  10,000 
grain  measures.  Proceed  as  above  directed.  If  the  manganese 
be  a  pure  peroxide^  10  grains  of  it  will  generate  as  much  chlorine 
as  will  peroxidize  exactly  1000  grain  measures,  or  100  degrees 
by  the  test  tube  of  the  copperas  solution.  But  if  the  manganese 
contain  only  40  or  50  per  cent,  of  perexide,  then  40  or  50  centi- 
grade measures  of  the  said  solution  will  be  equivalent  to  the 
chlorine  evolved  from  it  by  the  reaction  of  hydrochloric  add. 

If  the  object  is,  on  the  other  hand,  to  obtain  direct  indications 
as  to  chlorine,  then  a  testrsolution  of  oo{^ras,  containing  772 
grains  in  10,000  grain  measures,  will  serve  to  shew,  by  the  per- 
pxidizement  of  each  10-grain  measures,  or  of  one  d^;ree  of  the 
centesimal  scale  of  th^  test-tube,  the  reaction  of  one  grain  of 
chlorine  available  for  bleadiing,  &c.  in  the  chloride  of  lime  or  of 
soda,  &c.  The  test-solutions  of  copperas  should  be  kept  in  weli- 
corked  bottles,  containing  a  little  powdered  sulphuret  of  iron  at 
their  bottom,  which  is  to  be  shaken  up  occasionally,  in  order  to 
preserve  the  iron  in  the  state  of  protoxide. 

The  manganese  should  always  be  treated  with  dilute  nitric 
acid  before  submitting  it  to  the  above-described  ordeal ;  and  if  it 
exhibits  e£fervesoence,  100  grains  of  it  should  be  digested  with 
the  acid  for  a  sufficient  time  to  dissolve  out  all  the  carbonates 
present;  then  thrown  upon  a  filter,  washed  and  dried  before  weigh- 
mg  it  for  the  testing  operation.  The  loss  of  weight  thereby  sus- 
tained denotes  the  per-centage  of  carbonates ;  and  if  calcareous, 
it  will  measure  the  waste  of  acid  that  would  ensue  from  that 
source  alone,  in  using  that  manganese  for  the  production  of 
chlorine. 

That  manganese  is  most  chlorogenous  which  contains  no  car« 
bonates,  the  least  proportion  of  oxide  of  iron,  and  of  sesquioxide 
of  manganese. 

The  plan  of  testing  manganese  with  oxalic  and  sulphuric  adds 
was  originally  practised  by  M.  Berthier  and  Dr.  Thomson,  but  is 
lately  modified  by  Drs.  Fresenius  and  Will,  who  employ  oxalate 
of  potash,  as  likely  to  afford  more  exact  results.     They  prescribe 
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a  multiple  by  3  of  993  milligrammes  =  2*979  grammes,  as  the 
quantity  of  mau^eanese  best  adapted  to  experiment ;  but  this  quan- 
tity will  not  be  round  convenient  by  ordinary  British  operators. 

I,  therefore,  take  leave  to  prescribe  the  following  propor- 
tions : — Into  the  vessel  J,  of  my  twin-globe  apparatus  (fig.  3) 
put  100  grains  of  the  ground  manganese  under  trial,  along  with 
250  grains  of  oxalate  of  potash  and  a  little  water;  poise  the 
whole  in  the  scale  of  a  balance;  then,  by  gentle  inclination, 
cause  a  little  of  the  strong  sulphuric  acid  to  pass  irom  B,  up 
into  J.  .  The  oxygen  thereby  liberated  from  the  manganese,  re- 
acting in  its  nascent  state  upon  the  oxalic  acid,  wUl  convert  it 
into  carbonic  acid  gas ;  which,  in  passing  through  B,  will  deposit 
its  moisture  before  escaping  into  the  air.  MVnenever  the  extri- 
cation .  of  gas  ceases,  after  such  a  quantity  of  oil  of  vitriol  has 
been  introduced  into  the  globe  A,  as  both  to  complete  the  decom- 
position of  the  oxalic  acid  and  to  heat  the  mixture,  withdraw  the 
cork  for  a  moment,  to  replace  the  carbonic  acid  with  air ;  then 
cool,  and  weigh  the  apparatus.  The  loss  of  weight,  in  grains, 
will  denote  the  per-centage  value  of  the  maneanese ;  that  is,  the 
proportion  per  cent,  of  perfect  peroxide  in  the  sample.  If  the 
manganese  be  pure,  no  black  powder  should  remain. 

The  preceding  experiment  is  founded  upon  the  following  prin- 
ciple : — One  atom  of  peroxide  of  manganese  =  44,  contains  one 
atom  of  oxygen  separable  by  sulphuric  acid,  and  capable  of  con- 
verting one  atom  of  oxalic  acid  into  two  atoms  of  carbonic  acid, 
also  =  44,  which  fly  off;  and  cause  therefore  a  loss  of  weight 
equal  to  that  of  the  whole  peroxide.  To  one  atom  of  oxalic 
acid,  which  consists  of  three  atoms  of  oxygen,  and  two  of  carbon 
— ^if  one  atom  of  oxygen  be  added,  the  sum  is  obviously  four 
atoms  of  oxygen  and  two  of  carbon  =  2  aUnns  of  carbonic  acid. 

The  apparatus  (fig.  5)  of  Dro.  Fresenius  and  Will,  will  answer 
perfectly  well  for  making  the  same  experiment,  the  manganese 
being  put  into  Ay  with  about  two  and  a  half  times  its  weight  of 
oxalate  of  potash,  and  the  sulphuric  acid  being  drawn  over  into 
the  mixture  by  suction,  as  above  described. 

The  economy  of  any  sample  of  manganese,  in  reference  to  its 
consumption  of  acid  in  generating  a  given  quantity  of  chlorine, 
may  be  ascertained  also  with  the  oxalic  acid  test.  Forty-four 
grains  of  the  pure  peroxide,  with  ninety-three  grains  of  neutral 
oxalate  of  potash,  and  ninety-eight  of  oil  of  vitriol,  disengage 
forty-four  grains  of  carbonic  add,  and  afford  a  complete  neutral 
solution ;  because  the  one-half  of  the  sulphuric  acid  =  49  grains, 
goes  to  form  an  atom  of  sulphate  of  manganese,  and  the  other 
half  to  form  an  atom  of  sulphate  of  potash. 

The  deficiency  in  the  weight  of  carbonic  acid  thrown  off,  will 
shew  the  deficiency  of  peroxide  of  manganese ;  the  quantity  of 
free  sulphuric  acid  may  be  measured  by  a  test-solution  of  bicar- 
bonate of  potash,  and  the  quantity  neutralized,  compared  to  the 
carbonic  gaa  produced,  will  shew,  by  the  ratio  of  98  to  44,  the 
amount  of  acid  unprofitabiy  consumed. 
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Fio.  7.  In  fig.  1,  p.  287,  the  scale  of  the  gas  meter,  J,  should 
have  been  diyided  into  100  parts,  instead  of  10  parts  con- 
taining only  6  subdivisions  each.  The  tube  2>,  may  also 
jbe  graduated,  and  may  contain  the  due  quantity  of  acid, 
for  the  purpose  either  of  alkalimetry  or  acidimetry ;  and 
if  the  lower  orifice  be  capillary,  it  will  allow  none  of  ita 
contents  to  flow  out,  till  the  cork  in  the  top  orifice  is 
loosened.  To  prevent  the  possibility  of  the  loss  of  any 
gas,  its  lower  end  should  be  covered  with  liquid. 

In  fig.  2,  p.  289,  such  a  tube  as  ^,  JB,  see  fig.  7>  on 
margin,  may  be  substituted  with  advantage  for  the  funnel 
B,  and  as  that  tube,  A,  may  be  made  of  such  dimensions 
as  to  contain  enough  of  acid  to  supersaturate  the  bases  of 
the  carbonates  in  the  phial  A,  there  will  be  no  necessity 
for  a  separate  vessel  to  hold  the  decomposing  acid.  Thus 
the  apparatus  becomes  very  light,  convenient,  and  may  be 
placed  in  the  small  scale  of  a  fine  balance ;  whereas  the 
twin  matrasses  of  Drs.  Fresenius  and  Will,  fig.  5,  p.  374, 
as  furnished  by  Mr.  Bullock,  require  a  very  large  pan  or 
scale  to  stand  in.  I  fiatter  myself,  that  the  instrument,  fig.  2, 
so  mounted,  will  be  found  an  acceptable  present  to  practical 
chemists,  and  that  it  will  enable  them  readily  to  examine,  not 
only  carbonates,  but  also  manganese  and  bleaching  substances, 
with  great  precision,  by  the  weight  of  carbonic  acid  disengaged, 
on  the  principles  above  explained. 

Into  the  twin  globe  apparatus,  fig.  3,  p.  290,  after  the  sulphuric 
acid  is  poured  into  B,  a  little  water  should  be  poured  into  O, 
before  the  carbonate  is  introduced  into  the  latter.  By  this  means 
the  capillary  throat  of  the  tube  under  J,  will  not  be  apt  to  get 
choked  with  concrete  salt. 


The  following  quotations  are  from  the  work  of  Drs.  Fresenius 
and  Will,  as  edited  by  Mr.  Bullock  for  the  English  reader.  An 
accurate  comparison  may  thus  be  made  between  the  relative  utility 
of  their  methods  and  mine  to  the  practice  of  ordinary  operators. 

'*  Section  XXXIV.  Exatninaiion  of  Manganete:  having  at  the  mme  time 
regard  to  the  Amount  of  Acid  required  for  ite  complete  Decompotitwn, — ^We 
have  stated,  at  section  S0»  that  it  is  not  a  matter  of  indifference  with  regard 
to  the  amount  of  acid  employed  in  the  production  of  chlorine  from  man- 
ganese, what  are  the  minerals  which  this  substance  contains  in  admixture 
with  the  peroxide.  The  following  modification  of  our  method  will  give  the 
most  correct  information  on  this  point : 

'*  Sulphuric  acid  of  commerce  is  taken,  and  its  amount  of  anhydrous  acid 
determined,  as  directed  at  section  26,  or  by  means  of  an  accurate  hydrometer. 
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Of  this  sulphuric  acid  as  much  is  weighed  into  A,  fig.  5  (sketch,  page  374),  as 
to  give  an  amount  of  5*47  grammes  of  anhydrous  acid. 

"  The  following  tahle  will  show  the  amount  which  ought  to  he  taken,  ac- 
cording to  the  various  degrees  of  concend'ation  of  the  acid : 


Per-oentage 

Amount  to 

Amount  to 

Specific  weight 

amount  of 

he  used  for 

Specific  weight 

amount  of 

be  used  for 

found. 

Anhydrous 

the  examina- 

found. 

Anhydrous 

the  examina- 

Acid found. 

tion. 

Add  found. 

tion. 

1.8485 

81,54 

6.708 

1.8336 

76.65 

7.136 

1.8480 

81.13 

6.742 

1.8313 

76.24 

7.174 

1.8475 

80.72 

6.776 

1.8290 

75.88 

7.213 

1.8467 

80.31 

6.811 

1.8261 

75.42 

7.252 

1.8460 

79.90 

6.846 

1.8233 

76.02 

7.291 

1.8449 

79.49 

6.881 

1.8206 

74.61 

7.331 

1.8489 

79.09 

6.916 

1.8179 

74.20 

7.371 

1.8424 

78.68 

6.951 

1.8147 

73.79 

7.412 

1.8410 

78.28 

6.987 

1.8115 

73.39 

7.453 

1.8893 

77.84 

7.027 

1.8079 

72.97 

7.495 

1.8S76 

77.40 

7.067 

1.8048 

72.57 

7.637 

1.8356 

77.02 

7.101 

**  As  much  water  is  then  poured  into  A,  as  will  fill  the  flask  to  ahout  one- 
fourth  ;  and,  lastly,  from  Q'5  to  7  grammes  of  neutral  oxalate  of  potash,  or 
from  b'&  to  6  grammes  of  neutral  oxalate  of  soda,  are  added :  2.98  grammes  of 
the  (finely  pounded)  manganese  to  be  examined,  are  then  weighed — (the 
manganese  must  have  been  previously  tested  for  carbonate  alkaline  earths : 
compare  this  section  at  the  end) — into  a  small  glass  tube,  such  as  used  in 
acidimetry,  and  described  in  section  25.  About  the  same  quantitv  of  pure 
P3rro6ulite*,  in  powder,  is  then  put  into  another  similar  tube.  The  tube, 
with  the  manganese  to  be  examined,  is  then  suspended  in  A  (fig.  5),  as 
described  at  section  26,  and  the  apparatus  prepared,  as  directed  at  section  3. 
The  apparatus  is  then  placed  on  one  scale  of  a  balance,  together  with  the 
other  little  tube  containing  the  pyrosulite,  and  exactly  weighed. 

'*  The  cork  of  A,  is  then  somewhat  raised,  to  allow  the  little  tube  with  the 
manganese  to  fall  into  the  flask.  The  evolution  of  carbonic  acid  commences 
immediately,  and  continues  until  all  the  manganese  is  decomposed.  When 
the  operation  begins  to  get  on  more  slowly,  the  flask  A,  is  placed  in  boiling 
water,  and  allowed  to  remain  there  until  no  more  bubbles  appear.  The  little 
wax-stopper  is  then  removedf  from  a,  the  flask  A,  taken  out  of  the  hot 
water,  and  suction  applied  to  d,  until  the  sucked  air  tastes  no  longrer  of  car- 
bonic acid.  The  apparatus,  after  having  been  allowed  to  cool,  is  wiped  dry 
and  replaced  in  the  original  scale,  where  the  little  tube  with  the  pyrosulite  still 
remains:  weights  are  then  substituted  for  the  loss  of  carbonic  acid.  The 
number  of  centigrammes  required,  divided  by  3,  directly  indicates  the  per- 
centage amount  of  peroxide  of  manganese  (vide  section  32).    The  centi- 

*  "  Any  variety  of  pyrosulite  will  serve  this  purpose,  provided  it  be  free 
from  other  manganese  ores.  If  it  contains  heavy  spar,  it  may  be  employed 
directly ;  but  should  it  contain  alumina  or  lime,  it  must  be  treated  first  with 
dilute  nitric  acid,  at  a  gentle  heat,  until  all  soluble  parts  have  been  dissolved ; 
it  is  then  washed  and  dried.  Artificially  prepared,  hydrated  peroxide  of 
manganese  may  be  substituted  for  pyrosulite." 

f  "  This  must  of  necessity  be  done  while  the  flask  is  still  standing  in  the 
hot  water,  or  else  the  sulphuric  acid  will  recede  upon  the  apparatus  being 
removed  from  the  hot  water." 
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grammes  Bubetituted  for  the  low  of  cfErbbnic  acid  are  then  removed  from  the 
balance,  and  the  little  tube  with  die  pyrosulite  is  thrown  into  A.  (The  tittle 
wax-atbpper  must  of  course  previously  be  replaced  on  a.)  If  no  firesh  evo- 
lution 01  carbonic  acid  takes  place,  the  manganese  examined  consists  of  pure 
pyrosuUte,  and  the  experiment  is  at  an  end.  But  should  a  fresh  evolution 
of  carbonic  acid  take  place,  the  operation  must  be  further  conducted  and 
brought  to  a  close,  exactly  as  just  stated  (vide  supra).  The  apparatus  is 
tlien  replaced  on  the  balance,  with  an  additional  weight  of  three  grammes  on 
the  same  scale.  If  this  is  sufficient  to  restore  a  perfect  equilibrium,  no  loss 
of  acid  has  taken  place :  the  manganese,  indeed,  contains  other  matters  in 
admixture,  but  only  such  as  do  not  consume  any  acid.  But  if  the  scale  with 
the  apparatus  sinks,  this  is  a  certain  sign  that  a  portion  of  the  acid  has  been 
lost  b^  combining  with  the  oxides  which  the  manganese  under  examination 
contains.  The  number  of  centigrammes  required  to  restore  Ae  perfect 
equilibrium  of  the  balance,  multiplied  by  0*6114,  immediately  indicates  how 
much  anhydrous  sulphuric  acid  has  been  wasted  in  the  decomposition  of 
100  parts  of  the  manganese  under  examination.  The  same  number,  multi- 
plied by  0-333,  indicates  the  amount  of  acid  wasted  in  every  100  parts  of 
sulphuric  acid  employed  for  the  decomposition  of  the  manganese  in  question. 
The  same  number,  multiplied  by  0*5552,  indicates  how  much  anhydrous 
hydrochloric  acid  would  be  wasted  in  the  decomposition  of  100  parts  of  the 
manganese.  The  same  number,  multiplied  by  0*333,  indicates  also  how  much 
acid  would  be  wasted  in  every  100  parts  of  hydrochloric  add  employed  for 
the  decomposition  of  the  manganese. 

"  These  figures  result  from  the  following  equations : 
**  I.  275  (e^.  of  carbonic  acid)  :  501  (eq.  of  sulphuric  acid)  :=  the  carbonic 

acid  obtained  minus  (in  proportion  to  the  sulphuric  acid  used)  :  «. 
X  =  this  carbonic  acid  X  4^,  i-e,  X  1*822. 
"  Thus,  the  number  obtained  for  x  indicates  the  amount  of  sulphuric  acid 
corresponding  to  the  amount  of  carbonic  acid  obtained  minus. 

"  1 1.  2*98  of  manganese  :  100  =  x  of  equation  I.  :  «. 

«  =  «  of  I.  X  iSt  i.  e.  X  0*33557. 

**  The  X  of  the  first  equation  tells  us  how  much  sulphuric  acid  has  been 

wasted  without  contributing  to  the  decomposition  of  2  98  grammes  of  the 

manganese;  the  x  of  the  second  equation  tells  us  the  same  for  100  parts  of 

manganese. 

"  If,  therefore,  the  amount  of  carbonic  acid  obtained  wttiiM,  be  directly 
multiplied  by  the  product  of  the  quotients  of  I.  and  II., 

1*822  and  0*38557, 
i.  e,  with  0*61141  (the  number  given  above),  the  amount  of  anhydrous  sul- 
phuric acid  wasted  in  the  decomposition  of  every  100  parts  of  manganese, 
will  immediately  be  found. 

"  III.  5*47  (the  amount  of  sulphuric  acid  used) : 
100  =  the*  of  I.  :  x, 
X  =  the  «  of  I.  X  Hh  »•  «•  X  0*18282. 
"  Of  5*47  of  sulphuric  acid,  the  z  of  I.  has  been  wasted,  100  corresponds 
to  the  X  of  III. 

"  The  X  of  III.  is,  therefore,  found  directly  by  multiplying  the  amotmt  of 
carbonic  acid  obtained  minus  with  the  product  of  the  quotients,  1*822  and 
018282,  i.  e,  =  0*33301. 

"  The  figures  for  hydrochloric  acid  are  found  in  the  same  manner  (4*967 
of  hydrochloric  acid  must  be  taken  instead  of  5*47  of  the  sulphuric  acid)."* 

•  New  Methods  of  Alkalimetry,  and  of  determining  the  Commercial  Value  <^ 
Acids  and  Manganese.  By  Drs.  C.  R.  Fresenius  and  H.  Will.  £dited  by 
J.  Lloyd  Bullock     pp.  123—128. 
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LIST  OF  BEOISTBATIONS  EFFECTED  UNDER  THE  ACT  FOR  PRO- 
TECTING NEW  AND  ORIGINAL  DESIGNS  FOR  ARTICLES  OF 
UTILITY. 


Apr.  26.  GUea  Little^  of  Fetter-lane,  and  Peter  Grimmow,  of 
Vine-court,  Spitalfiields,  for  a  plaited  taper  fly  line. 

27.  Richard  Kitchen,  of  Sheffield,  for  an  improyed  corset 
busk. 

29.  Henrj/  Weir  Collinson,  of  14,  Stamford-street,  Black- 
friars,  for  a  portable  apparatus  for  shaping  hats. 

29.  William  Glegg  Gover,  of  8,  Chester-square,  Middlesex, 

for  a  design  for  window-sashes. 

30.  Green  ^  Bentley,  of  33,  Compton-street,  Brunswick- 

square,  London,  for  the  Protean  reflecting  oven. 
May     1 .  William  Dent,  of  Newcastle-street,  Strand,  for  a  design 
for  an  improved  urinal. 

2.  Joseph  Weldin,  of  Worcester,  for  a  design  for  an  elastic 

glove. 

3.  Robert  Fry,  of  Tockington,  Gloucestershire,  for  a  design 

for  the  configuration  of  a  bed  or  floor  for  thrashing 
grain  and  seeds,  and  for  breaking  stones  or  other 
matter. 

4.  David  Middleton,  Jun.,  of  Ldncoln,  for  a  chimney-pot 

and  cowl-sweeper, 
8.  Isaac  Suggitt,  of  Howden,  in  the  county  of  York,  for  a 
design  for  a  new  lamp  for  burning  spirit. 

11.  William  and  Joseph  Harcourt,  of  209,  Bristol-street, 
Birmingham,  for  Harcourt's  improved  sliding  blind 
pulley. 

11.  George  Thomas  Caswell,  of  Wolverhampton,  Stafford- 
shire, for  a  double-acting  pump. 

1 1 .  Vincent  Price,  of  Wardour-street,  Soho,  for  a  design  for 
a  manumotive  carriage. 

14.  William  Wame,  of  Lark  Hall  Lane,  Clapham,  for  a 

cordwainer's  standing  or  sitting  machine. 

15.  Benjamin  Hick  and  Son,  of  Bolton,  Lancashire,  for  a 

design  for  a  portable  forge. 
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15.  William  Beynon,  of  Newhall  Works,  Birmingham,  and 
Falcon-square,  London,  for  a  trousers  strap  fastening. 

15.  H.  Negretiiy  of  19,  Leather-lane,  London,  for  a  thermo- 
hydrometer. 

18.  A.  Saxon,  of  St.  George' s-road,  Manchester,  for  a  design 
for  a  tin  bobbin. 

21 .  Walter  Mabon,  of  Ardwick  Foundry,  Manchester,  for  a 

design  for  a  lubricator. 

22.  John  and  Edward  Butler,  of  Walsall,  for  a  cigar  case. 
28.  Thomas  Wolferstan,  of  Salisbury,  for  a  safety  boiler  tap. 
28.  Henry  Chany,  of  Clifton-street,  Finsbury-square,  for  a 

shifting  lever  ball  cock. 

28.  H.  and  T.  Merry,  of  Bimungham,  for  a  design  for  a 
candlestick  and  shade  combined. 


Siitt  of  tpatentit 

Granted  for  SCOTLAND,  subsequent  to  April  22nd,  1844. 


To  John  Lee,  of  Newcastle-upon-Tyne,  for  improvements  in  ob- 
taining products  from  sulphurets  and  other  compounds  contain- 
ing sulphur. — Sealed  24th  April. 

William  Scott,  of  Bolton-street,  Piccadilly,  for  improvements  in 
the  manufacture  of  fuel, — ^being  a  foreign  communication. — 
Sealed  24th  April. 

William  Henry  Barlow,  of  Leicester,  civil  engineer,  for  improve- 
ments in  the  construction  of  keys,  wedges,  or  fiistenings  for 
engineering  purposes.— Sealed  24th  April. 

John  Dixon,  of  Wolverhampton,  iron-master,  for  improvements 
in  heating  air  for  blast  furnaces  and  for  other  uses. — Sealed 
24th  April. 

William  Wright,  of  Duke-street,  St.  James* s,  London,  surgeon, 
for  certain  improvements  in  rendering  leather,  skins,  or  hides, 
impervious  to  wet,  more  flexible,  and  more  durable. — Sealed 
dOth  April. 

John  Mc  Intosh,  of  the  city  of  Glasgow,  for  certain  improvements 
in  revolving  engines,  and  an  improved  method  of  producing 
motive  power,  and  of  propelling  vessels. — Sealed  30th  April. 
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Samuel  Faulkner,  of  Manchester,  cotton  spinner,  for  certain 
improvements  in  machinery  or  apparatus  for  carding  cotton, 
and  other  fibrous  substances. — Sealed  30th  April. 

William  Irving,  of  102,  Regent-street,  Lambeth,  Surrey,  for 
improved  machinery  and  apparatus  for  cutting  and  carving 
substances  to  be  applied  for  inlaying  and  other  purposes. — 
Sealed  3rd  May. 

James  Murray,  of  the  Gamkiric  Coal  Company,  in  the  parish  of 
Cadder,  Lanarkshire,  for  a  new  method  of  using  and  applying 
artificial  gas,  made  from  coal,  oil,  or  other  substances,  for 
lighting  and  ventilating  caverns,  pits,  or  mines,  or.  other  pits, 
where  minerals  or  metals  are  worked  or  extracted. — Sealed 
3rd  May. 

James  Bremner,  residing  at  Pulteney  Town,  Caithness,  civil- 
engineer,  for  certain  improvements  for  constructing  harbours, 
piers,  and  buildings,  in  water;  for  cleansing  harbours,  and  for 
raising  sunken  vessels. — Sealed  9tih  May. 

John  WiUde,  of  Glasgow,  mechanic,  for  improvements  in  ma- 
chinery or  apparatus  for  working  wood  into  the  various  forms 
for  making  doors,  window-shutters,  window-sashes,  mouldings, 
flooring,  and  other  purposes. — Sealed  16th  May. 


SEALED    IN    ENGLAND. 
1844. 


To  William  Clarke,  of  Nottingham,  lace  manufacturer,  for 
improvements  in  machinery  for  manufacturing  ornamented 
bobbin  net  or  twist  lace.  Sealed  30th  April — 6  months  for 
inrolment. 

William  Jefiries,  of  Little  Sussex-place,  Hyde  Park  Gardens,  for 
improvements  in  sweeping  chimneys,  and  in  apparatus  to  pre- 
vent chimneys  from  smoking.  Sealed  30th  April — 6  months 
for  inrolment. 

Robert  Gordon,  of  Heaton  Foundry,  Stockport,  millwright  and 
engineer,  for  improvements  in  grinding  wheat  and  other  grain, 
and  in  dressing  flour  or  meal ;  which  improvements  in  grind- 
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ing  are  also  applicable  to  grinding  cements  and  other  sub- 
stances.    Sealed  30th  April — 6  months  for  inrolment. 

William  Fairbaim  and  John  Hetherington,  both  of  Manchester, 
engineers,  for  certain  improvements  in  stationary  steam-boilers, 
and  in  the  furnaces  and  flues  connected  therewith.  Sealed 
30th  April — 6  months  for  inrolment. 

Jacob  Samuda,  of  Southwark  Iron  Works,  engineer,  and  Joseph 
D'Aguilar  Samuda,  of  the  same  {dace,  engineer,  for  certain 
improvements  in  the  manufacture  and  arrangement  of  parts 
and  apparatus  for  the  construction  and  working  of  atmospheric 
railways.     Sealed  30th  April — 6  months  for  inrolment. 

John  Melville,  of  Upper  Harleynstreet,  Middlesex,  Esq.,  for  im- 
provements in  the  construction  and  modes  of  working  rail- 
roads.    Sealed  30th  April — 6  months  for  inrolment. 

James  Hayman,  of  Mount-street,  Lambeth,  corn-dealer,  for  an 
improved  construction  and  arrangement  of  certain  parts  of 
omnibuses  and  other  vehicles.  Sealed  30th  April — 6  months 
for  inrolment. 

Robert  Corden,  of  Nottingham,  tobacco  manufacturer,  and  Sidney 
Smith,  of  the  same  place,  engineer,  for  improved  economi- 
cal apparatus  for  making  gas  for  illumination.  Sealed  30th 
April — 6  months  for  inrolment. 

John  Constable,  of  Lime-street,  merchant,  for  certain  improve- 
ments in  the  manufacture  of  sugar, — ^being  a  communication. 
Sealed  30th  April — 6  months  for  inrolment. 

William  Colbome  Cambridge,  of  Market-Lavington,  Wiltshire 
agricultural  machine-maker^  for  certain  improvements,  first, — 
in  machinery  for  rolling  or  crushing  ground;  second, — for 
cutting  and  thrashing  agricultural  products ;  and  third, — an 
improved  adaptation  of  horse-power  to  thrashing  machinery, 
which  may  also  be  applied  to  other  uses.  Sealed  30th  April — 
6  months  for  inrolment. 

Joseph  Wright,  of  Gough-street,  Gra/s-inn-lane,  coach-builder, 
for  improvements  in  railway  and  other  carriages, — ^being  a 
communication.     Sealed  7th  May — 6  months  for  inrolment. 

James  Grant,  of  Vine-street,  Westminster,  gas-fitter,  for  improve- 
ments in  the  means  of  ventilating  buildings  and  other  places 
where  a  change  of  air  is  required.  Sealed  7th  May — 6  months 
for  inrolment. 
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William  Vose  Pickett,  of  Tottenham,  Esq.,  for  certain  methods  of 
preparing,  in  metals  or  other  substances,  the  parts  and  features 
of  architectural  construction  and  decoration,  and  for  applying 
the  same  in  the  construction  and  arrangement  of  houses  and 
other  buildings.     Sealed  7th  May — 6  months  for  inrolment. 

John  Loach,  of  Birmingham,  manufacturer,  for  a  certain  improve- 
ment in  corkscrews,  which  improvement  is  also  applicable  to 
cocks,  or  taps  and  valves. — Sealed  7th  May — 6  months  for  in- 
rolment. 

Alfred  Toy  and  Edward  Hanson,  of  Castle-street,  Holbom,  lamp 
manufacturer,  for  improvements  in  consuming  tallow  and  other 
fatty  matters  in  lamps. — Sealed  7th  May — 6  months  for  in- 
rolment. 

Charles  Watterson,  of  Manchester,  soap  manufacturer,  for  certain 
improvements  in  the  manufacture  of  soap.  Sealed  8th  May — 
6  months  for  inrolment. 

Thomas  Grimsley,  of  Oxford,  sculptor,  for  a  new  method  of  con- 
structing a  self-supporting  fire-proof  roof,  and  other  parts  of 
buildings,  with  bricks  and  tiles  formed  from  an  improved 
machine.     Sealed  14th  May, — 2  months  for  inrolment. 

John  Browne,  of  New  Bond-street,  Esq.,  for  improvements  in 
apparatus  for  protecting  the  human  face,  or  part  of  the  human 
face,  from  the  inclemency  of  the  weather,  part  of  which  im- 
provement is  applicable  to  protect  birds  in  cages.  Sealed  14th 
May — 6  months  for  inrolment. 

Edward  Hill,  of  Harts  Hill,  Worcester,  iron  manufacturer,  for 
improvements  in  the  manufacture  of  railway  and  other  axles, 
shafts,  and  bars.  Sealed  14th  May — 6  months  for  inrol- 
ment. 

William  Walker,  Jun„  of  Brown-street,  Manchester,  hydraulic 
engineer,  for  improvements  in  warming  and  ventilating  apart- 
ments and  buildings.  Sealed  15th  May — 6  months  for  inrol- 
ment. 

William  Palmer,  of  Sutton-street,  Clerkenwell,  manufacturer,  for 
improvements  in  the  manufacture  of  wicks  for  candles,  and 
for  lamps,  and  in  the  manufacture  of  candles.  Sealed  15th 
May — 6  months  for  inrolment. 

Hesketh  Hughes,  of  Chiswell-street,  Gent.,  for  an  improved  ma- 
chine for  crimpling,  fluting,  and  quilling,  muslin  and  other 
fabrics.     Sealed  15th  May — 6  months  for  inrolment. 
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Charles  Hancock,  of  Grosyenor-place,  Esq.,  for  certain  improve- 
ments in  cork  and  other  stoppers,  and  a  new  composition 
or  substance  which  may  be  used  as  a  substitute  for,  and  in 
preference  to,  cork ;  and  a  method  or  methods  of  manufactur- 
ing the  said  new  composition  or  substance  into  bungs,  stoppers, 
and  other  useful  articles.  Sealed  15th  May — 6  months  for 
inrolment. 

Peter  Armand  Le  Comte  de  Fontainemoreau«  of  Skinners-place, 
Sise-lane,  London,  for  a  new  and  improved  mode  or  method 
of  paving  and  covering  roads  and  other  ways  or  surfaces, — 
being  a  communication.  Sealed  15th  May — 6  months  for 
inrolment. 

Henry  Holmes,  of  Derby,  cutler,  for  improvements  in  the  manu- 
facture of  bricks,  tiles,  and  other  plastic  substances.  Sealed 
I5th  May — 6  months  for  inrolment. 

John  Mc  Intosh,  of  Glasgow,  Gent.,  for  certain  improvements  in 
revolving  engines,  and  an  improved  method  of  producing  mo- 
tive power,  and  of  propelling  vessels.  Sealed  17th  May — 6 
months  for  inrolment. 

James  Pilbrow,  of  Tottenham,  civil  engineer,  for  certain  improve- 
ments in  the  machinery  for,  or  a  new  method  of,  propelling 
carriages  on  railways  and  common  roads,  and  vessels  on  rivers 
and  canals.     Sealed  17th  May — 6  months  for  inrolment. 

George  Gwynne,  of  Princes-street,  Cavendish-square,  Gent.,  and 
Geoi^  Fergusson  Wilson,  of  Belmont,  Yauxhall,  Gent.,  for 
improvements  in  treating  certain  fiitty  or  oily  matters,  and  in 
the  manufacture  of  candles  and  soap.  Sealed  20th  May — 6 
months  for  inrolment. 

Thomas  Martin,  of  Withybush,  Pembrokeshire,  for  certain  im- 
provements in  the  construction  of  slated  roofs,  flats  or  floors^ 
tanks  or  dstems,  or  reservoirs  for  water,  and  in  pipes,  tubes, 
or  channels,  of  the  same  materials,  for  the  conveyance  of  water. 
Sealed  22nd  May — 6  months  for  inrolment. 

James  Petrie,  of  Rochdale,  Lancashire,  engineer,  for  certain  im- 
provements in  steam-engines.  Sealed  22nd  May — 6  months 
for  inrolment, 

James  Perkins  Catten,  of  St.  Martin's-court,  Gent.,  for  improve- 
ments in  the  manufacture  of  dead  eyes,  for  the  purpose  of 
setting-up  the  rigging  of  ships  and  other  saUing  vessels.  Sealed 
22nd  May — 6  months  for  inrolment. 

James  Bremner,  residing  at  Pulteney  Town,  Caithness,  dvil  engi- 
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neer,  for  certain  improvements  in  constrticting  harbours,  piers, 
and  buildings,  in  water ;  for  cleansing  harbours,  and  for  rais- 
ing sunken  vessels.     Sealed  22nd  May — 6  months  for  inrol- 
m^nt. 
Joseph  Meeiis,  of  Ludgate-hill,  for  certain  improvements  in  weav- 
ing, and  in  weaving-machines.     Sealed  22nd  May — 6  months 
for  inrolment. 
John  Henry  Moor,  of  Lincoln's-inn-fields,  Gent.,  for  certain  im- 
provements in  the  construction  of  carriages  generally.     Sealed 
23rd  May — 6  months  for  inrolment. 
William  Johnson,  of  Bury,  Lancashire,  agent,  for  improvements 
in  machinery  or  apparatus  for  preparing  cotton,  wool,  flax, 
and  other  fibrous  substances.     Sealed  23rd  May — 6  months 
for  inrolment. 
John  Wilkie,  of  Glasgow,  mechanic,  for  improvements  in  ma^ 
chinery  or  apparatus  for  working  wood  into  the  various  forms 
required  for  making  doors,  window-shutters,  window-sashes, 
mouldings,  flooring,  and  other  purposes.     Sealed  23rd  May — 
6  months  for  inrolment. 
Richard  Wilson,  of  Newcastle-upon-Tyne,  builder,  for  improve- 
ments in  the  manufacture  of  tiles.     Sealed  23rd  May — 6 
months  for  inrolment. 
John  Taylor,  of  Duke-stree^  Adelphi,  Gent.,  for  certain  new  me- 
chanical combinations,  by  means  of  which,  economy  of  power 
and  of  fuel  are  obtained  in  the  use  of  the  steam-engine.  Sealed 
23rd  May — 6  months  for  inrolment. 
William  Archibald  Cooper,  of  New  Mills,  Derby,  Gent.,  for  certain 
improvements  in  machinery  for  spinning  cotton,  wool,  and 
other  fibrous  substances.     Sealed  23rd  May — 6  months  for 
inrolment. 
WOliam  Augustus  Guy,  of  Bloomsbury-square,  Bachelor  of  Me- 
dicine, for  certain  improvements  in  ventilation.     Sealed  25th 
May — 6  months  for  inrolment. 
Charles  Low,  of  Robinson's  Bow,  Ringsland,  for  certain  improve- 
ments in  the  making  or  manufacturing  of  iron  and   steel. 
Sealed  25th  May — 6  months  for  inrolment. 
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6.  45.  S. 
^  in  coi\j.  with  the })  di£  of  dec. 

6.  2.  S. 
2  stationary 
if.^B  second  sat  will  em. 
Clock  after  the  sun,  Om.  538. 
D  rises  Oh.  23m.  M.  * 

]>  passes  mer.  6h.  59m.  M. 
D  sets  Ih.  48m.  A. 
Vesta  stationary 
D  in  Apogee 

?'s  fourth  sat  will  em. 
in  conj.  with   }>  diff.  of  dec. 

5.  7.  S. 

It's  first  sat  will  im. 
0  eclipsed,  invis.  at  Greenwich 
Clock  after  the  sun,  Om.  9s. 
D  rises  3h.  15m.  M. 
}>  passes  mer.  1  Ih.  35m.  M. 
D  sets  7h.  54m.  A. 
Ecliptic  conj.  or  %  new  moon 
$  at  greatest  brilliancy 
^'s  second  sat.  will  im. 
$  in  conj.  with  the  ]>  difT.  of  dec. 
3.  29.  N. 
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17 

Mercury  R.  A.  4h.  16m.  dec 

17.  16.  N. 
Venus  R.  A.  8h.  31m.  dec.  20. 

3.  N. 
Mars  a.  A.  6h.  49m.  dec  24. 

0.  N. 
Vesta  R.  A.  20h.  47m.  dec  19. 

27.  S. 
Juno  R.  A.  4h.  53m.  dec  IS. 

50.  N. 
Pallas  R.  A.  15h.  32m.  dec  25. 

40.  N. 
Ceres  R.  A.  15li.  33m.  dec  14. 

52.  S. 
Jupiter  R.  A.  Oh.  9m.  dec  a 

23.  S. 
Saturn  R.  A.  20h.  S6m.  dec  19. 

7.S. 
Georg.  R.  A.  Oh.  23m.  dec  1. 

44.  N. 
Mercury  passes  mer.  22h.  31m. 
Venus  passes  mer.  2h.  48m. 
Mars  passes  mer.  Ih.  6m. 
Jupiter  passes  mer.  18h.  22m. 
Saturn  passes  mer.  14h.  50m. 
Georg.  passes  mer.  18h.  37m. 
9  in  conj.  with  the  D  diff.  of  dec. 

5.  16.  N. 
Clock  before  the  sun,  Im.  13s. 
})  rises  8h.  31m.  M. 
D  passes  mer.  3h.  Sim.  A. 
D  sets  lOh.  2Sm.  A. 
§  greatest  Hel.  Lat  S. 
0    enters    Cancer, —  Summer 

commences 
It's  first  sat  will  im. 
%*a  third  sat  will  em. 
g  greatest  elong.  22.  8.  W. 
Pallas  in  conj.  with  Ceres,  diff 

of  dec.  40.  14.  N. 
D  in  D  or  first  quarter 
It  in  a  with  the  0 
$  in  the  descending  node 
Clock  before  the  sun,  2m.  18b. 
D  rises  2h.  53m.  A. 
D  passes  mer.  7h.  42m.  A. 
})  sets  Mom. 
^  in  conj.  with  the  0 
D  in  Perigee 
It's  third  sat  will  im. 
9  stationary 
Ecliptic  oppo.  or  Q  full  moon 
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To  Georoe  Parsons^  of  West  Lambrook,  in  the  county  of 
Somerset,  Gent.,  and  Richard  Clyburn,  of  Uley,  in  the 
county  of  Gloucester,  engineer y  for  their  invention  of  cer- 
tain improvements  in  machinery  for  beating,  cleansing, 
and  crushing  various  animal  and  vegetable  materials  or 
substances.— \^tB[tdi  10th  July,  1843.] 

This  invention  consists,  Firstly, — in  peculiar  arrangements 
and  constructions  of  machinery,  applicable  to  the  beating  and 
cleansing  of  wool,  cotton,  flax,  silk,  hair,  and  other  fibrous 
animal  or  vegetable  substances  that  may  be  required  to  be 
opened,  and  separated  from  dust  and  other  extraneous  mat- 
ters; the  essential  novel  feature  of  which  machinery  is  the 
employment  of  conical  rotating  fans  or  beaters ;  such  fans  or 
beaters  being  made  to  revolve  within  a  conical  case,  and  be- 
tween which  case  and  the  rotating  fans  or  beaters,  the  wool, 
cotton,  or  other  material,  intended  to  be  cleansed,  is  introduced. 
And  this  machine,  under  certain  modifications,  is  also  appli- 
cable to  the  purposes  of  beating  or  thrashing  wheat,  oats, 
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pease^  beans^  and  other  grain  or  seeds,  and  separating  the 
straw,  stalks,  husks,  and  other  extraneous  matters  therefrom. 

Secondly, — the  improvements  consist  in  a  peculiar  appa- 
ratus, designed  for  cleansing  or  separating  com  or  other 
grain  from  chaff,  inferior  seeds,  or  other  matters  requiring  to 
be  extracted  therefrom.  The  novelty  of  this  part  of  the  in- 
vention is,  the  employment  of  a  rotary  fan  or  blower,  of  a  pe- 
culiar form  or  construction,  by  which  the  air  is  caused  to  pass 
through  the  machine  in  the  direction  of  the  axis  of  the  fan ; 
and  the  essential  character  of  such  fan  or  blower  consists  in 
so  forming  the  vanes  thereof  that  they  shall  be  of  greater 
radii  on  that  side  of  the  fan  where  the  air  is  discharged  than 
on  the  side  at  which  it  is  admitted. 

Thirdly, — the  improvements  consist  in  machinery  applic- 
able to  the  crushing  of  oats,  beans,  malt,  and  other  vegetable 
or  animal  substances  which  may  be  required  to  be  broken  or 
crushed ;  the  peculiar  novel  feature  of  which  machinery  con- 
sists in  the  employment  of  a  pair  or  several  pairs  of  rollers, 
having  flutes  or  grooves  formed  round  their  peripheries  pa- 
rallel to  the  ends  of  such  rollers. 

The  first  head  of  this  invention  is  shewn  in  Plate  XVI.,  at 
figs.  1,  2,  and  3.  Fig.  1,  is  a  plan  view  of  a  machine  adapted 
to  the  purposes  of  opening  and  cleansing  wool,  cotton^  flax, 
hair,  or  other  such  substances;  the  outward  cone  and  its 
casing  being  removed,  the  better  to  shew  the  interior  arrange- 
ment of  the  various  parts.  Fig.  2,  is  a  vertical  section,  taken 
in  the  line  a,  b,  of  fig.  1 ;  and  fig.  3,  is  a  partial  side  eleva- 
tion of  the  machine,  shewing  the  conical  casing,  with  its 
cover,  and  the  feeding  and  exit  passages.  The  form  in  which 
the  rotary  conical  fans  or  beaters,  and  their  corresponding 
conical  case,  are  made,  when  applied  to  the  purposes  of 
cleansing  wool,  cotton,  flax,  hair,  or  other  such  substances,  is 
that  of  a  double  cone,  as  shewn  in  fig.  1.  The  mode  adopted 
in  constructing  them  is  as  follows : — In  forming  the  conical 
case,  a  series  of  rings  of  wood  a,  a,  a,  are  mortised  into  lon- 
gitudinal ribs  b,  b ;  which  ribs  are  held  together  by  screw  bolts, 
as  shewn  in  the  drawing.  There  are  also  other  longitudinal 
ribs  e,  c,  c,  into  which  the  rings  a,  a,  a,  project,  in  order  to 
keep  them  firmly  in  their  proper  position.     To  the  inside  of 
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the  rings  a,  a,  a,  are  nailed^  or  otherwise  attached^  sheets  of 
wire  gauze  or  perforated  metal  d,  d.  The  conical  case  is  open 
for  the  admission  of  air  at  the  smaller  end^  hut  closed  by 
means  of  a  board  e,  at  the  larger  end  thereof:  at  the  smaller 
end  is  also  formed  an  opening  at  e,  for  the  purpose  of  intro- 
ducing the  material  to  be  operated  upon^  (seen  best  in  fig.  2) ; 
a&d  at  the  larger  end  another  opening,  w,  for  the  exit  of  the 
deaosed  material.  The  conical  revolving  fans,  or  beaters, 
consist  of  sheets  of  metal//  placed  upon  rings  f^,/*,  (of 
varying  diameters,)  which  rings  are  mounted  upon  an  axle 
ff.  These  sheets  of  metal  f,  are  turned  up  from  the  peri- 
pheries of  the  rings  /*,/*,  as  at  ^,  ^ ;  and  behind  the  parts 
so  turned  up,  strips  of  wood  i,  i,  are  placed,  and  secured 
thereto  by  means  of  screws.  The  casing,  constructed  as 
above,  is  placed  upon  the  framework  k,  k,  to  which  it  is 
securely  attached  in  any  convenient  manner,  and  closed  in 
from  the  air  at  its  lower  parts  by  boards  /,  /,  as  shewn  in 
the  drawing.  Within  the  conicd  casing  are  then  placed 
the  rotary  conical  fans  or  beaters,  the  axis  of  which  should 
be  placed  excentrically  to  the  centre  of  the  conical  case,  as 
shewn  in  the  drawings. 

Motion  is  communicated  to  the  revolving  fans  from  any 
suitable  motive  power,  by  means  of  the  strap  m,  and  pulley  ». 
Upon  the  axle  of  the  fans  or  beaters  is  another  pulley  p, 
provided  with  a  strap,  which  passes  around  a  revolving 
pulley  q,  upon  the  axle  of  which  latter  pulley  is  a  pinion  r, 
to  communicate  motion,  through  the  intervention  of  the  train 
of  wheels  and  pinions  shewn  in  the  drawing,  to  the  rollers 
s,  s,  t,  t,  and  u.  The  roller  u,  is  mounted  in  bearings  formed 
in  a  sliding  frame  v,  and  around  it  is  placed  an  endless 
travelling  apron  w,  which  apron  passes  in  like  manner  around 
another  roller  «* ;  the  rollers  s,  and  t,  are  mounted  in  slots 
formed  in  the  sliding  frame  r,  v,  and  the  upper  one  of 
each  pair  is  pressed  down  upon  the  lower  one  by  means  of 
weighted  levers  «*,«*,  t*,  /*  (see  fig.  3.)  To  each  side  of  the 
under  part  of  the  frame  v,  v,  a  screw  box  w,  is  attached,  and 
in  it  is  placed  a  screw  pin  y ;  which  pin  turns  in  a  socket 
formed  in  the  stationary  framework.  By  this  arrangement, 
on  turning  the  pins  y,  the  sliding  frame  v,  and  with  it  the 
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roDers  s,  t,  u,  and  «*,  together  with  the  feed-apron  w,  will 
be  moved  nearer  to  or  farther  from  the  conical  rotating  Seuis 
or  beaters. 

At  the  end  of  the  sliding  frame  v,  v,  is  placed  a  serrated 
piece  of  metal  Zy  which  is  attached  thereto^  and  consequently 
moves  backwards  or  forwards  therewith.  In  order  to  prevent 
the  dust  and  other  extraneous  matter  from  flying  about,  a 
cov^  1,  1,  is  placed  around  the  upper  part  of  the  conical  case, 
and  attached  at  bottom  to  the  stationary  framework. 

The  wool,  cotton,  or  other  material  to  be  operated  upon,  is 
placed  upon  the  endless  apron  w,  w,  which,  travelling  as  be- 
fore described,  carries  the  material  forward  between  the  two 
pairs  of  feed-rollers  s,  and  t^  and  thus  introduces  it  between 
the  rotating  conical  fans  or  beaters  and  their  conical  case ;  in 
which  situation  it  is  beaten  and  driven  forward  in  a  spiral 
direction  to  the  larger  ends  of  the  cones,  the  increased 
centrifugal  force  produced  by  the  rotation  of  the  conical  fans 
or  beaters  carrying  it  in  this  direction;  such  revolution 
causing  at  the  same  time  a  strong  current  of  air  to  pass 
through  the  conical  casing,  and  drive  the  wool,  cotton,  or 
other  material  through  the  aperture  f,  into  a  chamber  or 
other  receptacle  placed  to  receive  it.  The  material  on  first 
entering  the  machine  is  struck  by  the  rotating  fans  or  beaters 
against  the  serrated  piece  of  metal  z ;  which  operation  opens 
the  hard  locks,  and  renders  it  in  a  lighter  state  to  be  subse- 
quently acted  upon  by  the  further  revolution  of  the  fans  or 
beaters ;  during  which  the  dirt  and  other  heavy  extraneous 
matter  is  separated  from  the  material  under  operation,  and 
falls  through  the  wire  gauze  rf,  d,  of  the  conical  case  on  to 
the  floor  beneath. 

Figs.  4,  5,  6,  and  7,  shew  the  above  machine  modified  for 
the  purpose  of  beating  or  thrashing  and  cleansing  wheat, 
oats,  peas,  beans,  and  other  grain  or  seeds,  and  separating 
the  straw,  stalks,  husks,  and  other  extraneous  matters  there- 
from. Pig.  4,  is  a  top  view  of  the  machine  complete ;  fig.  5, 
a  longitudinal  vertical  section,  taken  in  the  line  a,  b,  of 
fig.  4 ;  and  fig.  6,  a  horizontal  section,  taken  in  the  line  c,  d, 
of  fig.  5. 
The  revolving  ians  or  beaters  are  mounted  upon  an  axle^, 
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and  supported  by  rings  f,  f,  and  consist  of  strips  of  wood 
i,  i,  and  metal  flanges  h,  h,  as  before  described.  In 
this  instance,  bowever,  they  are  formed  as  a  simple  cone, 
instead  of  the  doable  conical  shape  of  that  first  described. 
The  conical  case  is  in  this  instance  constructed  of  metal 
rings  a,  a,  at  each  end,  and  at  the  centre  thereof;  to  which 
metal  rings  a  series  of  longitudinal  bars  d,  d,  are  at- 
tached, by  means  of  screw-bolts ;  sufficient  space  being  left 
between  these  bars  to  allow  the  com  or  other  grain  to  drop 
through,  when  beaten  or  thrashed  from  the  straw  or  stalk.  A 
portion  of  the  bars  d,  rf,  are  removed  at  b  (fig.  5),  in  order 
to  form  an  opening  for  the  admission  of  the  material  to  be 
operated  upon;  and  it  will  be  perceived,  by  reference  to  fig.  6, 
that  the  smaller  end  of  the  conical  case  is  closed,  but  that  an 
annular  opening  is  left  at  the  larger  end  for  the  exit  of  the 
beaten  or  thrashed  straw  or  stalks.  To  the  rings  a,  a,  a 
metal  cover  i,  is  fastened,  which  cover  is  closed  at  both  ends, 
and  has  an  opening  formed  in  it  at  o,  o,  for  the  purpose  of 
allowing  the  com  or  other  grain,  which  has  been  beaten  from 
the  straw  or  stalks,  to  descend  to  any  required  receptacle. 
The  conical  casing  is  attached  by  means  of  bolts  to  the  frame- 
work k,  k,  of  the  machine ;  which  framework  is  closed  on  its 
sides  by  boarding.  The  feed-board  is  shewn  at  h,  mounted 
upon  the  upper  part  of  the  framework,  and  extending  to  the 
inner  edge  of  the  conical  case,  as  shewn  at  fig.  5.  Motion  is 
communicated  to  the  conical  fans  or  beaters  by  means  of  a 
strap,  passing  over  the  pulley  n ;  and  it  may  be  driven,  as 
shewn  in  the  drawings,  by  another  larger  pulley,  turned  by 
manual  labor,  or  by  steam,  or  other  motive  power.  It  will 
be  perceived,  by  reference  to  the  several  figures,  that  the 
conical  fans  or  beaters  are,  as  before,  also  placed  excentrically 
to  the  centre  of  the  conical  case ;  but,  in  this  instance,  the 
line  of  excentricity  is  about  at  right  angles  to  the  line  of  di- 
rection at  which  the  machine  is  fed.  The  com  or  other 
material  to  be  beaten  or  thrashed  is  placed  lengthways  upon 
the  feed-board  h  ;  when,  on  rotary  motion  being  commu- 
nicated to  the  machine,  it  will  be  whirled  onward  to  the 
larger  end  in  a  spiral  direction,  by  the  conical  fans  or  beaters, 
and  beaten  or  thrashed  against  the  bars  d,  d,  of  the  conical 
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casing;  the  straw  or  stalk  leaving  the  machine  by  the  open- 
ing shewn  at  i^  i  (fig.  6) ;  the  separated  com  or  other  grain^ 
with  a  portion  of  the  chaff,  dropping  between  the  bars  d^  d, 
on  to  the  spout  or  shute  i,  J,  and  from  thenoe  is  received 
in  any  required  receptacle;  during  which  the  current  of  air 
generated  by  the  revolution  of  the  conical  fans  or  beaters, 
proceeding  in  the  direction  of  the  arrow  in  fig.  5,  will  carry 
forward  the  chaff,  and  other  light  loose  material^  out  at  the 
back  end  of  the  machine,  as  at  k;  at  the  same  time,  also^ 
those  seeds  which  are  light  or  injured  will  be  carried  by  the 
current  of  air  a  short  distance,  and  fall  into  the  spout  or 
shute  L,  L,  and  be  conveyed  out  at  the  side  of  the  machine. 
If  desired,  the  conical  case  may  be  closed  at  both  ends,  and 
have  an  aperture  fonued  in  its  periphery,  for  the  exit  of 
the  5ttraw  or  stalks.  Fig.  7,  represents  another  mode  which 
may  be  adopted  in  constructing  the  conical  casing ;  in  this 
instance  a  series  of  wooden  rings  a,  are  held  together  by 
longitudinal  strips  by  through  which  are  passed  a  series  of 
annular  wires  d,  d,  with  spaces  between  for  the  escape  of  the 
beaten  or  thrashed  com  or  other  grain. 

The  second  head  of  the  invention,  viz.  the  apparatus  for 
cleansing  or  separating  com  or  other  grain  from  chaff,  in- 
ferior seeds,  or  other  matters  required  to  be  extracted  there* 
form,  is  shewn  at  figs.  8,  9,  10,  11,  and  12.  The  improved 
form  of  fan  employed  in  this  machine  is  shewn  detached  at 
figs.  8,  and  9 ;  the  former  being  a  front  elevation  thereof, 
and  the  latter  a  plan  or  horizontal  view.  It  consists  of  a 
series  of  vanes  or  wings  a,  a,  supported  by  arms  extending 
from  an  axle  b ;  which  arms  are  placed  at  an  angle  to  the 
axle,  as  will  be  perceived  by  inspecting  fig.  9.  This  angle 
may  vary  considerably,  but  an  angle  of  about  45^  has  been 
found  to  answer  the  purpose  best.  The  vanes  or  wings 
a,  a,  are  formed  parallel  from  their  inward  ^ids  to  the 
points  e,  c,  at  which  places  they  are  curved,  in  order  that 
the  vanes  or  wings  may  be  of  increasing  diameter ;  but  they 
may  be  made  straight,  if  desired* 

Fig.  10,  is  a  side  elevation  of  a  machine  for  cleansing  or 
separating  grain  from  inferior  seeds  or  other  extraneous 
matter,  with  the  improved  blower  applied;  fig.  11,  is  a longi- 
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tudinal  vertical  section ;  and  fig.  12,  an  end  or  front  view  of 
the  same.  The  framework  of  the  machine  is  shewn  at  d,  d, 
boarded  in  at  the  sides  like  an  ordinary  winnowing-machine. 
The  improved  fan  or  blower  is  shewn  at  a,  a,  mounted  upon 
its  axle  b,  b,  which  turns  in  bushes  Cy  c.  The  axle  b,  is  pro- 
vided with  a  small  pulley^  over  which  a  driving-strap  passes, 
and  from  thence  around  the  drum  ff ;  on  turning  which,  by 
means  of  the  handle  h,  the  fan  or  blower  is  caused  to  revolve 
with  considerable  rapidity.  It  will  be  perceived,  by  reference 
to  the  several  figures,  that  the  fan  or  blower  is  partially 
enclosed  by  the  front  framing  of  the  machine,  as  at  d^,  d^ ; 
such  part  of  the  framing  extending  inwards  to  the  com- 
mencement of  the  conical  or  curved  portions  of  the  several 
vanes.  On  motion  being  communicated  to  the  fan  or  blower, 
as  above  described,  or  by  any  motive  power,  the  air  will  be 
caused  to  rush  into  the  cased  chamber  i,  of  the  machine,  in 
the  direction  of  the  arrows  (fig.  11),  and,  owing  to  the  pecu- 
liar form  of  fan  or  blower,  a  much  greater  depth  of  blast  is 
obtained  than  can  be  produced  by  the  rotation  of  those  of 
the  ordinary  construction. 

In  order  to  prevent  a  vacuum  being  formed  at  the  centre  of 
the  fern  or  blower,  a  channel  a,  open  to  the  atmosphere  and 
the  interior  of  the  machine  at  b,  (that  part  nearest  the  fan,) 
is  adopted. 

To  the  top  of  the  framing  of  the  machine  is  attached  a 
hopper  k,  at  the  bottom  of  which  is  mounted  a  revolving 
feed-roller  /;  which  roller  has  grooves  formed  in  its  periphery, 
as  shewn  in  the  drawing.  Within  the  hopper  is  also  placed 
a  sliding  board  m,  capable  of  being  raised  or  lowered  by 
means  of  the  screw  n.  Upon  the  axle  of  the  feed-roller  is 
mounted  a  bevilled  wheel  o,  taking  into  a  similar  pinion  j9, 
mounted  upon  a  short  auxiliary  shaft  q ;  upon  which  shaft  is 
also  affixed  a  pulley  r,  around  which  a  strap  is  passed,  and 
from  thence  around  another  pulley  s,  mounted  upon  the 
shaft  g'^f  of  the  drum  g ;  hence,  on  motion  being  commu- 
nicated to  the  rotary  fan  or  blower,  the  feed-roller  will  be 
caused  to  revolve,  and,  by  means  of  its  grooves,  carry  the  seed 
and  extraneous  matter  out  of  the  hopper  k,  and  cause  it  to 
fall  through  the  blast  generated  by  the  rotation  of  the  fan 
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or  blower,  as  above  described.  The  seed  and  extraneous 
matter,  so  falling,  will  be  separated  by  the  current  of  air 
(passing  in  the  direction  of  the  arrows)  according  to  the 
specific  gravity  of  its  several  particles. 

The  mode  preferred  for  collecting  such  divisions  is  as 
follows : — Under  the  feed-roller  /,  is  placed  a  riddle  /,  formed 
with  a  woven  wire  bottom,  in  the  ordinary  way.  At  each  end 
of  this  riddle  are  pins  tt,  w,  which  move  to  and  fro  within 
sockets  attached  to  the  casing  of  the  machine.  Upon  the 
axis  of  the  drum  ff,  is  mounted  an  excentric  u,  which  ex- 
centric  is  connected  by  means  of  a  connecting  rod  v,  to  the 
vibrating  lever  w,  which  lever  is  affixed  to  a  short  shaft  x, 
turning  in  suitable  bearings ;  hence,  by  the  revolution  of  the 
axle  of  the  drum  ff,  the  shaft  x,  is  caused  to  rock  backwards 
and  forwards.  To  one  end  of  the  shaft  x,  is  attached  a 
lever  y,  which  lever  is  connected  by  means  of  a  jointed  rod 
to  one  end  of  the  riddle  / ;  by  which  arrangement  the  riddle 
will  have  a  backward  and  forward  motion  communicated 
thereto. 

Under  the  riddle  /,  a  box  z,  is  formed,  having  an  aper- 
ture 1,  therein ;  and  under  this  aperture  a  spout  or  shute  2, 
is  situated ;  which  spout  or  shute  is  intended  to  convey  the 
seedj  which  passes  through  the  riddle  /,  on  to  the  inclined 
spout  or  shute  3^  3.  The  spout  3,  is  mounted  upon  a  centre 
pin,  and  has  a  vibrating  motion  communicated  thereto  by  the 
following  means  : — ^At  the  reverse  end  of  the  shaft  x,  to  the 
lever  y,  is  affixed  another  lever  4,  4,  which  is  connected  by 
means  of  a  jointed  rod  to  the  spout  or  shute  3 ;  hence,  as 
the  shaft  vibrates,  by  the  means  before  described,  a  recipro- 
cating motion  wiU  be  communicated  thereto. 

The  action  of  the  machine  is  as  follows: — ^The  com  or 
other  seeds  placed  in  the  hopper  i,  drop,  as  before  described, 
through  the  blast  which  is  proceeding  in  the  direction  of  the 
arrows,  and  fall  in  their  progress  upon  the  riddle  t ;  the  chaff, 
dust,  and  other  light  extraneous  matter  being  separated 
therefrom  and  carried  away  by  the  current  of  air  through 
the  end  of  the  machine;  the  com  or  other  seeds  then 
pass  through  the  riddle  /,  into  the  box  or  chamber  z,  and 
from  thence  through  the  aperture  i,  between  which  and  the 
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spout  2,  they  again  meet  a  current  of  air  generated  by  the 
blower ;  the  heavier  seed  will  then  fall  through  the  spout  2, 
on  to  the  vibrating  spout  3,  and  from  thence  be  conveyed  to 
any  desired  position. 

During  the  fall  of  the  com  through  the  second  current  of 
air,  a  separation  will  take  place  between  the  inferior  and 
better  sorts ;  those  of  the  former  class^  being  lighter,  will  be 
carried  by  the  blast  beyond  the  spout,  and  fall  into  the 
channel  6,  and  from  thence  down  the  spout  7,  into  any 
desired  receptacle. 

It  will  be  perceived  that  the  riddle  /,  is  open  at  its  sides 
to  the  current  of  air,  which  will  consequently  impinge  upon 
the  seed  that  lies  thereon,  and  thus  carry  off  the  "pugs''  or 
unthrashed  ears,  which  will  then  fall  into  the  spout  8,  and  pass 
out  of  the  machine.  The  upper  parts  of  the  sides  of  the 
spouts  7,  and  8,  are  capable  of  turning  upon  centre  pins  9,  9, 
into  the  positions  shown  by  dots  in  fig.  1 1,  so  that,  if  desired, 
the  distance  between  the  chambers  6,  and  8,  may  be  altered  at 
pleasure ;  and  there  are  a  series  of  holes  formed  in  the  side 
casings  of  the  machine,  in  which  pins  are  placed,  in  order 
to  retain  the  jointed  pieces  of  the  chambers  in  the  required 
position. 

The  third  head  of  the  invention,  viz.  the  improved  ma- 
chine for  crushing  oats,  beans,  malt,  and  other  vegetable  or 
animal  substances,  is  shevm  at  figs.  13,  and  14;  fig.  13, 
being  a  longitudinal  vertical  section,  and  fig.  14,  a  partial 
plan  of  the  machine,  a,  i,  are  the  crushing-rollers,  having 
grooves  formed  on  their  peripheries,  the  projections  on  the 
one  extending  into  the  spaces  of  the  other.  The  substance 
to  be  crushed  is  to  be  placed  between  this  pair  of  rollers, 
and  rotary  motion  communicated  thereto,  when  the  material 
will  be  drawn  down  between  the  grooves  of  the  rollers, 
and  the  requisite  crushing  effected. 

The  rollers  a,  b,  are  connected  together  by  means  of  a 
toothed  pinion  c,  and  vrheeld;  and  are  mounted  in  suitable 
bearings;  those  of  the  larger  one  a,  are  attached  to  the 
framework  6,  e,  of  the  machine;  and  the  bearings  f  f, 
of  the  smaller  roller  b,  are  affixed  to  a  v-shaped  sliding  frame 
fff  ffj  which  is  capable  of  moving  to  and  fro  in  guides  h,  h, 
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formed  on  the  framework  of  the  machine.  At  the  bottom  of 
the  sbding  frame  g,  ff,  sn  eni  or  big  i,  is  formed^  having  a 
female-screw  formed  therein^  which  screw  is  operated  upon 
by  a  screw-pin  k,  which  turns  in  a  socket  formed  in  the  end 
framing  of  the  machine.  By  turning  the  pin  k,  the  shding 
frame  ff,  ff,  wll,  therefore^  be  caused  to  recede  or  advance, 
carrying  with  it  the  smaller  crushing-roller  b^  b,  and  thus  in- 
crease or  decrease  the  space  between  it  and  the  larger  one, 
in  order  to  regulate  the  degree  of  crushing  requisite  for 
different  materials.  A  ratchet-wheel  I,  is  fixed  on  the  out- 
ward end  of  the  screw  pin  i,  into  one  of  the  spaces  of  which 
a  paU  m,  is  placed,  in  order  to  prevent  the  screw  pin  A,  from 
turning  round  when  the  rollers  are  adjusted  to  the  required 
degree  of  proximity;  n,  n,  is  a  hopper,  into  which  the  com 
or  other  material  to  be  crushed  is  placed.  The  upper  part 
of  this  hopper  is  constructed  of  wood,  and  the  lower  part 
thereof,  which  is  of  iron,  is  bolted  to  the  sliding  frame  ff,  g. 
At  the  lower  part  of  the  hopper  »,  »,  a  feed-roller  o,  (fig.  13,) 
is  placed,  having  upon  its  periphery  a  series  of  grooves, 
which  receive  the  seed,  and  deliver  it  (by  the  revolution 
thereof)  on  to  the  crushing-rollers  below.  Within  the 
hopper  is  also  placed  a  brush  p,  p,  the  lower  end  of 
which  extends  downwards  to  the  feed-roller  o ;  from  the 
brush  p,  py  a  nut  g,  g,  extends,  sliding  in  a  grove  formed  in 
the  hopper,  to  the  outward  end  of  which  nut  a  small  screw 
r,  r,  is  connected,  by  turning  which  the  brush  p,  p,  will  be 
raised  or  lowered  in  order  to  regulate  the  quantity  of  seed  or 
other  material  which  shall  be  delivered  by  the  feed-roller  o. 
Upon  the  axle  of  the  smaller  crushing-roUer  b,  b,  a^y-wheel 
8,  8,  is  mounted,  to  one  of  the  arms  of  which  a  handle  ^,  is 
attached,  by  turning  which  the  roller  will  be  caused  to  re- 
volve, carrying  with  it,  by  means  of  the  pinion  c,  and  toothed 
wheel  rf,  the  larger  crushing-roller  a,  a.  On  the  axis  of  the 
fly-wheel  shaft  is  also  mounted  a  pinion  u,  which  takes  into 
another  pinion  v,  attached  to  the  axle  of  the  feed -roller  o;  by 
which  arrangement  it  will  be  perceived  that  on  motion  being 
communicated  to  the  machine,  by  means  of  the  winch  handle 
t,  the  crushing-rollers  a,  b,  and  feed-roller  o,  will  be  caused 
simultaneously  to  revolve ;  the  adjustable  brush  p,  regulating 
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the  quantity  which  the  feed-roller  shall  supply  to  the  crush- 
iag  rollers  below.  The  material^  when  crushed^  falls  on 
to  a  spout  Wf  and  from  thence  into  any  required  receptacle 
below. 

In  order  to  prevent  the  escape  of  the  material  at  the  sides 
of  the  rollers,  projecting  flanges  w,  x,  are  formed  around  the 
larger  roller  a ;  which  flanges  revolve  in  contact  with  the  sides 
of  the  smaller  roller  b,  y,  y*,  are  scrapers,  having  teeth 
formed  at  their  edges  similar  in  shape  to  the  grooves  upon 
the  crushing-roUers,  for  the  purpose  of  preventing  any 
accumulation  of  the  crushed  material;  the  teeth  of  these 
scrapers  are  placed  in  the  grooves,  so  as  to  press  slightly 
against  the  surfaces  thereof;  the  scraper  y,  of  the  smaller 
crushing-roUer  is  attached  to  the  sUding  frame  ff,  and  con- 
sequently, on  the  adjustment  of  the  crushing-roller,  moves 
therewith,  thereby  retaining  its  proper  relative  position.  The 
scraper  y*,  of  the  larger  crushing-roUer  is  shewn  as  attached 
to  the  spout  w. 

The  patentees  also  shew  a  modification  of  this  machine, 
adapted  to  the  crushing  of  apples  and  pears,  previously  to 
their  being  pressed  for  the  purpose  of  obtaining  cyder  or 
perry.  The  crushing-rollers  are  niiounted  in  suitable  bear- 
ings, the  smaller  one  being  capable  of  adjustment,  as  before, 
by  means  of  a  sUding  frame  g.  In  this  case,  however,  the 
flutes  should  be  much  coarser  than  when  they  are  appUed  to 
the  crushing  of  oats  or  other  grain.  A  pair  of  additional 
rollers,  such  as  are  commonly  used  for  breaking  oil-cake,  and 
for  other  purposes,  are  placed  above ;  these  additional  rollers 
are  caused  to  revolve  by  any  suitable  gearing.  The  apples  or 
pears  to  be  crushed  are  placed  in  a  hopper,  and  are,  by  the 
revolution  of  the  rollers,  broken  into  pieces,  to  be  fiirther 
operated  upon  by  the  improved  form  of  crushing-rollers,  be- 
tween which  they  are  conducted  by  means  of  a  spout,  and 
subsequently,  together  with  the  juice,  fall  into  any  required 
receptacle  below.  By  this  operation,  a  more  perfect  crushing 
of  the  firuit  and  kernels  is  attained  than  by  the  ordinary 
process. 

The  improved  crushing-rollers  are  likewise  proposed  to  be 
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employed  for  breaking  the  outward  skin  or  rind  of  flax. 
Above  the  smaller  roller  is  an  endless  apron^  travelling  around 
rollers,  which  receive  rotary  motion  in  any  convenient  manner ; 
upon  this  apron  the  flax  to  be  broken  is  placed  in  an  even 
thin  stratum,  and,  as  the  apron  travels  onwards,  the  flax  is 
carried  forwards,  and  falls  over  between  the  crushing-rollers, 
which,  as  they  revolve,  break  it  to  the  degree  required. 

Although  the  grooves  in  the  cylinder  are  shewn  as  smooth 
upon  their  edges,  the  patentees  do  not  confine  themselves 
thereto,  as,  if  desired,  they  may  be  roughed  or  ribbed,  either 
parallel  to  or  at  an  angle  to  their  axes.  It  will  also  be 
evident  to  all  competent  mechanics,  that  the  arrangement  of 
parts  for  supplying  the  material  to  be  operated  upon,  and  the 
methods  of  giving  motion  thereto,  may  be  varied  consi- 
derably, and  that  other  substances,  such  as  cofiee,  rice, 
bones,  fee.,  may  be  crushed  by  the  improved  rollers  with  ad- 
vantage. 

The  patentees  claim.  Firstly, — ^the  beating  and  cleansing 
of  wool,  cotton,  flax,  hair,  and  other  fibrous  animal  or  vege- 
table substances  that  may  be  required  to  be  opened  and 
separated  from  dust  or  other  extraneous  matters ;  and  also 
the  beating  or  thrashing  of  wheat,  oats,  peas,  beans,  and 
other  grain  or  seeds,  and  separating  the  straw,  stalks,  husks, 
or  other  extraneous  matter  therefrom,  by  the  employment  of 
conical  rotating  fans  or  beaters ;  such  fans  or  beaters  being 
made  to  revolve  within  a  conical  case,  and  between  which 
case  and  the  rotating  fans  or  beaters  the  material  intended  to 
be  operated  upon  is  introduced.  Secondly, — ^the  cleansing 
or  separating  of  com,  or  other  grain  or  seeds,  from  chafi*,  in- 
ferior seeds,  or  other  matters  to  be  extracted  therefrom,  by 
the  employment  of  a  rotating  fan  or  blower,  the  vanes  thereof 
being  so  formed  that  they  shall  be  of  greater  radii  on  that 
side  of  the  fan  where  the  air  is  discharged  than  on  that  side 
at  which  it  is  admitted ;  the  air  in  such  case  being  admitted 
and  discharged  in  a  line  with  the  axis  of  the  said  fan  or 
blower.  Thirdly — ^the  crushing  of  oats,  beans,  malt,  apples, 
flax,  and  other  vegetable  or  animal  substances  which  may  be 
required  to  be  broken  or  crushed,  by  the  employment  of  a 
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pair  or  pairs  of  rollers^  having  flutes  or  grooves  formed  round 
their  peripheries  parallel  to  the  ends  of  such  rollers. — [In- 
rotted  in  the  Petty  Bag  Office,  January,  1844.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  Richard  Garrett^  of  Leiston  Works,  near  Saamund- 
havfiy  in  the  county  of  Suffolk,  (agricultural  implement ' 
maker,  for  his  invention  of  improvements  in  m€u:hinery 
for  drilling,  thrashing,  and  cutting  agricultural  produce. 
—[Sealed  2Bth  November,  1843.] 

This  invention  relates,  Firstly, — ^to  an  improved  arrange- 
ment of  parts,  constituting  a  "drop  drill,*'  by  means  of 
which  seed  and  manure  may  be  dropped  at  intervals,  and  a 
sufficient  quantity  of  mould  covered  over  the  manure  before 
the  seed  is  deposited  upon  it.  In  this  improved  drill,  the 
various  parts  are  so  arranged  that  patches  of  manure  are 
dropped  at  proper  intervals,  say  ten  inches,  or  any  other 
suitable  distance,  apart,  and  the  seed  is  deposited,  at  the  same 
intervals,  on  the  patch  of  manure  which  has  been  previously 
dropped,  and  covered  with  mould,  by  means  of  a  fork  or  rake, 
before  depositing  the  seed. 

In  Plate  XVI.,  fig.  1,  represents  a  side  elevation  of  an  im- 
proved drill,  the  outer  running-wheel  being  removed,  in  order 
that  the  working  parts  may  be  more  clearly  seen,  a,  a,  are 
pipes,  down  which  the  manure  is  fed,  in  proper  quantities, 
by  means  of  the  peculiarly  shaped  scoops,  which  are  seen 
detached  at  fig.  2.  The  lower  end  of  the  lowest  manure-pipe 
is  closed  by  a  table  b,  which  is  fixed  in  any  convenient  man- 
ner to  the  coulter  c,  an  opening  b^,  being  left  between  the 
coulter  and  the  table,  as  seen  in  the  sectional  view,  fig.  3 ; 
and  as  the  manure  descends  it  falls  on  to  the  table  b,  from 
whence  it  is  pushed  off  and  down  through  the  opening  b^,  on 
to  the  ground,  by  means  of  a  vibratory  or  reciprocating 
action,  which  is  communicated  to  the  lowest  manure-pipe  a, 
from  the  excentric  d,  on  the  shaft  rf*,  through  the  interven- 
tion of  the  connecting-rod  e.     Various  modes  of  communi- 
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eating  the  required  motioii  to  the  manure-pipe  may  be  sog- 
gested;  as  for  instance^  that  shewn  at  fig.  8^  in  which  a  lever 
and  tappet  is  employed  in  place  of  the  exeentrie  or  crank. 
By  the  tappet  raising  the  end  of  the  lever  e,  the  manore-pipe 
is  drawn  into  the  position  shewn  in  that  figure^  and  the  patch 
of  manure  that  has  been  dropped  on  to  the  table  is  pushed 
off  through  the  opening  b^.  When  the  tappet  passes  the 
end  of  the  lever^  and  allows  the  latter  to  descend,  the  manure- 
pipe  falls  back  into  its  original  quiescent  position^  (as  shewn 
by  dots,)  ready  to  receive  a  fresh  supply  of  manure.  Imme- 
diately behind  the  manure-pipe  a  fork  f,  is  mounted,  for  the 
purpose  of  covering  the  manure  over  with  mould,  previously 
to  the  seed  being  deposited  thereon.  The  seed-pipes  arc 
shewn  at  ff,ff;  they  are  supplied  with  seed  in  the  ordinary 
manner  by  cups,  and  the  lower  pipe  is  furnished  with  a  valve 
h,  seen  best  in  the  detached  fig.  4.  This  valve  is  a  cylinder, 
with  a  portion  of  its  circumference  cut  away,  so  as  to  form  a 
recess  for  containing  the  seed ;  the  axle  thereof  is  cranked, 
and  is  worked  backwards  and  forwards  by  means  of  the  rod 
A*,  which  is  connected  either  to  the  manure-pipe  a,  or  the 
rod  e.  The  seed-pipe  is  preceded  by  a  coulter  t,  and  followed 
by  a  small  harrow,  for  covering  over  the  seed.  The  imple- 
ment used  for  this  purpose  is  a  small  chain  harrow,  as  shewn 
in  the  drawing.  The  requisite  motions  are  communicated  to 
this  part  of  the  apparatus  by  means  of  a  spur-wheel  J,  on  the 
nave  of  the  running-wheel ;  this  wheel  j,  gears  into  a 
smaller  wheel  k,  which  is  moimted  loosely  on  one  end  of  an 
intermediate  shaft  n.  Immediately  behind  the  wheel  k,  (see 
detached  view,  fig.  5,)  a  ratchet-wheel  o,  is  firmly  keyed  on 
to  the  shaft  n,  and  a  catch  or  click  p,  on  the  back  of  the 
wheel  *,  takes  into  the  teeth  of  the  ratchet-wheel ;  and  when 
the  drill  is  going  forward,  the  continuous  rotation  of  the 
wheel  k,  with  its  click,  in  one  direction,  causes  the  ratchet- 
wheel  to  revolve;  but  when  the  drill  is  backed,  the  click  on 
the  wheel  k,  slides  over  the  teeth  of  the  ratchet-wheel,  and 
does  not  communicate  any  motion  thereto,  consequently  the 
parts  actuated  by  this  part  of  the  apparatus  remain  in  a 
quiescent  state.  The  shaft  n,  canries,  at  its  other  end,  a 
large  wheel  /,  which  gears  into  and  drives  a  pinion  m,  on  the 
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shaft  rf*,  and,  by  means  of  excentrics,  cranks,  or  tappet- 
levers,  actuates  the  other  parts,  as  above  mentioned.  In 
place  of  making  the  cill  q,  q,  (which  supports  certain  parts 
of  the  apparatus)  of  wood,  the  patentee  proposes  to  construct 
it  of  cast-iron,  for  greater  strength  and  durability.  Figs.  6^ 
and  7,  represent  a  side  elevation  and  plan  or  horizontal  view 
of  the  iron  cill,  detached. 

The  peculiar  feature  of  novelty  claimed  under  this  head  of 
the  invention  is,  dropping  the  seed  and  manure  down  separate 
pipes,  at  intervals,  in  any  required  quantity,  and  covering  the 
manure,  thus  dropped,  with  soil  before  the  seed  is  deposited 
upon  it. 

The  second  head  of  the  invention  relates  to  machinery  for 
thrashing  or  beating  out  grain  t>r  seeds.  In  the  ordinary 
thrashing-machines,  the  beating-cylinder  is  generally  made 
either  of  wood,  or  wood  covered  with  sheet-iron ;  but  both  of 
these  constructions  are  liable  to  derangement,  from  stones  or 
other  hard  substances  being  occasionally  introduced,  by  acci- 
dent, into  the  machine.  In  order  to  obviate  this  evil,  the 
patentee  constructs  the  cylinder  of  iron,  and  thereby  imparts 
increased  strength  and  durability  to  the  machine. 

Fig.  8,  represents  a  longitudinal  elevation  of  the  drum  of 
a  thrashing-machine,  constructed  on  this  improved  plan,  part 
of  the  circumference  being  cut  away,  in  order  to  shew  the  in* 
terior  construction ;  and  fig.  9,  is  a  transverse  section  of  a 
portion  of  the  machine,  shewing  the  drum  in  its  working 
position.  The  drum  or  beating-cylinder  is  constructed,  for 
the  most  part,  of  iron;  a,  a,  is  the  longitudinal  shaft  or  axle, 
upon  which  it  is  mounted ;  i,  i,  are  circular  cast-iron  discs, 
to  the  face  of  which  segments  of  wood  c,  c,  are  affixed,  and 
to  which  the  periphery  of  the  drum,  consisting  of  plates  of 
thin  sheet  iron,  is  firmly  nailed.  The  cast-iron  discs  b,  b, 
impart  great  strength  to  the  cylinder,  and  are  furnished  with 
projecting  pieces  or  ears  rf,  rf,  d,  in  which  recesses  are  made 
for  receiving  longitudinal  slips  of  wrought  iron,  e,  e.  The 
junctions  of  the  plates  of  sheet  iron  are  situated  between 
these  strips  e,  e,  and  the  beaters/  /,  which  also  consist  of 
strips  of  wrought  iron,  and  are  placed  longitudinally  along  the 
drum,  and  immediately  above  the  junctions  of  the  plates ;  the 
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several  parts^  viz.^  the  beaters  fy  the  iron  plates  which  form 
the  outside  of  the  drum^  the  strips  of  iron  e^  and  the  pro- 
jecting pieces  or  ears  a,  are  all  firmly  bolted  together,  as 
seen  in  the  drawing.  The  drum  is  mounted  and  driven,  and 
the  machine  fed  in  the  ordinary  manner. 

In  reference  to  this  part  of  the  invention,  the  patentee 
claims  constructing  the  drum  or  beating  cylinder  of  thrashing 
machines  of  iron,  as  above  described. 

The  third  part  of  the  invention  consists  in  an  improved 
arrangement  of  parts  constituting  a  chaff-cutting  engine. 
Pig.  10,  represents  a  side  view  of  the  improved  chaff-cutting 
engine;  fig.  11,  a  front  view;  fig.  12,  a  plan  view;  and 
fig.  13,  a  partial  longitudinal  section  of  the  same,  a,  a,  is  the 
framework  of  the  engine;  and  A,  i,  the  fly-wheel,  mounted  in 
front  of  the  mouth  of  the  machine,  and  furnished  with  two 
cutting  knives  c,  (r,  which  are  firmly  bolted  thereto.  The 
material  to  be  cut  into  chaff  is  fed  forward  by  the  fluted 
rollers  rf,  d,  (fig.  12,)  which  have  an  intermittent  motion  com- 
municated to  them  by  means  of  the  clicks  or  catches  e,  e, 
(fig.  10,)  which  take  into  the  teeth  of  the  ratchet  wheels//; 
these  ratchet  wheels  are  mounted  on  the  axles  of  the  fluted 
rollers  d.  The  catches  e,  are  worked  up  and  down  by  the 
r^  9y  9i  the  lower  ends  of  which  are  connected  to  a  lever  A, 
which  is  worked  by  the  crank  i,  and  crank  rod/  The  crank  «, 
is  on  the  driving  shaft  of  the  engine,  and  rotary  motion  is 
communicated  thereto  from  a  winch  handle  X:,  in  connection 
with  the  fly-wheel;  at  the  opposite  end  of  the  driving 
shaft  a  pinion  /,  is  mounted,  which  gears  into  a  corresponding 
pinion  w,  so  that  by  placing  another  winch  on  the  axle  of  the 
latter,  additional  power  may  be  employed  to  drive  the  ma- 
chine. The  upper  fluted  roller  rf,  turns  in  bearings  formed  in 
the  arms  o,  connected  to  the  lever  »,  which  is  weighted,  in 
order  to  keep  the  rollers  in  contact  with  the  material  to  be 
cut,  at  the  same  time  allowing  them  to  yield  to  any  acci- 
dentally increased  thickness  of  feed,  and  not  choke  or  work 
hard,  as  will  sometimes  be  the  case  with  the  ordinary  chaff 
engines.  The  length  of  the  chaff  is  regulated  by  altering  the 
position  of  the  connecting  joint  of  the  rod/  along  the  lever 
A,  (see  fig.  11.) 
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In  conclasion,  the  patentee  states,  that  he  is  aware  the 
various  parts  of  which  this  improved  chaff  engine  is  com- 
posed have  been  heretofore  employed  for  similar  purposes :  he 
does  not,  therefore,  claim  any  of  the  said  parts  separately ; 
but  he  claims  the  pecuUar  arrangement  and  combination 
herein  described,  and  shewn  in  the  drawings  hereunto  an- 
nexed.—[/«ro«ed  in  the  Rolls  Chapel  Office,  May,  1844.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  Richard  Beard,  of  Egremont-place,  New-road,  in  the 
county  of  Middlesex,  (rent,,  for  improvements  in  printing 
calicoes  and  other  fabrics — being  a  communication, — 
[Sealed  17th  June,  1839.] 

The  first  part  of  these  improvements  consists  in  printing  two 
or  more  colors  from  the  same  cylinder ;  this  is  effected  by. 
arranging  the  pattern  thereon  in  such  a  manner  that  all 
those  parts  which  are  required  to  be  of  the  same  color  shall 
follow  one  another  round  the  cylinder  in  a  direct  line,  so  that 
no  crossing  or  mixture  of  the  colors  may  take  place.  When 
engraved  cylinders  are  used  for  printing,  according  to  this 
improvement,  the  color  trough  is  divided,  by  transverse  parti- 
tions, into  as  many  compartments  as  there  are  rows  of  color 
required  to  form  the  pattern,  and  in  each  compartment  is  a 
small  color-roller,  mounted  upon  an  axis,  which  extends  the 
whole  length  of  the  trough.  In  Plate  XVIII.,  fig.  1,  is  an  end 
view  of  the  color  trough  and  its  appurtenances ;  and  fig.  2, 
is  a  longitudinal  section  of  part  of  the  same,  a,  is  the  color 
trough ;  and  b,  the  printing  cylinder,  which  is  supplied  with 
different  colors  by  the  rollers  c,  fixed  on  the  shaft  rf.  Any 
superfluous  color  is  removed  from  the  cylinder  by  the 
''  doctor"  or  scraper  e,  and  is  conducted  into  its  proper  divi- 
sion of  the  trough  by  the  partitions/  (one  of  which  is  shewn 
separately  at  fig.  3,)  inserted  between  the  various  compart- 
ments, and  kept  in  contact  with  the  cylinder  by  means  of 
springs  g.  If  cylinders  with  raised  printing  surfaces  are 
used,  a  "  fumishing-roller  "  is  interposed  between  each  color- 
roller  and  the  cylinder. 

VOL.  XXIV.  2   u 
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The  second  part  of  this  invention  consists  in  a  mode  of 
supplying  color  to  cylinders,  which  have  their  printing 
surfaces  in  relief,  by  means  of  a  peculiar  construction  of 
roller,  termed  a  **  transmitting-roller/'  Around  the  sur&ce 
of  this  roller,  and  extending  the  whole  length  thereof,  are 
twelve  slides,  having  a  number  of  raised  color  surfaces,  covered 
with  cloth ;  on  the  under-side  of  each  sUde  a  pair  of  rollers 
are  mounted,  which  work  against  exoentric  guides  in  the 
interior  of  the  transmitting-roller ;  so  that,  as  the  trans- 
mitting-roUer  revolves,  the  slides  will  be  moved  a  greater  or 
less  distance  endwise,  according  to  the  degree  of  curvature 
given  to  the  guides.  The  color  surfaces  are  suppUed  with 
color  by  a  row  of  carrying  or  fiimishing-rollers,  which  work 
in  contact  with  the  color-rollers ;  and  any  excess  of  color  is 
removed  from  the  carrying-rollers  and  color  surfaces  by 
means  of  doctors.  The  reason  for  moving  the  slides  end- 
wise is,  to  cause  those  surfaces  which  are  to  receive  the  same 
description  of  color  to  follow  one  another  in  a  direct  line,  as 
they  approach  the  carrying-rollers ;  and,  after  receiving  the 
color,  to  be  arranged  in  suitable  positions  for  transmitting 
it  to  the  required  parts  of  the  pattern. 

This  will  be  more  clearly  understood  by  reference  to  the 
diagrams,  figs.  4,  and  5  ;  fig.  4,  representing  part  of  some 
of  the  slides  in  suitable  positions  for  transferring  the  color 
on  to  the  printing  cylinder;  and  fig.  5,  shewing  their 
relative  positions  when  in  readiness  for  having  the  color 
applied  to  them  by  the  carrying-rollers.  The  colors  to  be 
printed  are  supposed  to  be  brown,  green,  pink,  and  violet, 
represented  by  the  letters  ft,  ff,  p,  and  v,  which  are  also 
marked  upon  the  corresponding  carrying-rollers,  seen  at 
fig.  6 ;  and  it  will  be  perceived  that  the  ends  *,  of  the  slides 
range  evenly  together,  when  transferring  the  color  to  the 
printing  cylinder ;  but  that,  when  receiving  the  color,  some 
of  the  ends  project  beyond  the  rest,  in  order  that  the  corres- 
ponding color  surfaces  may  range  in  suitable  lines,  as  above 
mentioned. 

The  third  improvement  consists  in  producing  cylinders  with 
printing  surfaces  in  rehef,  by  fixing  suitable  raised  figures  or 
designs  upon  metal  cylinders.   A  solder,  consisting  of  twenty 
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parts  of  pewter^  eight  of  lead^  four  of  bismuth^  and  one  of 
antimony^  is  preferred  to  be  used  for  fixing  the  designs  on 
the  cylinder ;  the  surface  of  which  is  first  prepared  by  coating 
it  with  a  mixture  of  three  parts  of  water^  three  of  muriatic 
acid^  and  one  of  sal-ammoniac.  The  under  surface  of  the 
parts  forming  the  design  is  coated  with  the  solder ;  they  are 
then  placed  in  their  proper  positions,  and  held  for  a  short 
time,  while  a  hot  iron  is  applied  to  their  upper  surface,  to 
make  them  adhere. 

The  foiurth  and  last  improvement  consists  in  forming 
cylinders  for  relief-printing  of  any  suitable  cement  or  com- 
position (which  will  become  sufficiently  hard  when  cold,  and 
will  not  be  liable  to  injury  in  the  operation  of  printing),  and 
inserting  therein  the  figures  composing  the  design.  The 
composition,  preferred  by  the  patentee,  is  made  by  melting 
one  part  of  asphaltum,  with  one  of  hog's  lard,  and  five  parts 
of  black  pitch,  with  two  of  white  pitch,  and  then  intimately 
mixing  these  ingredients  with  twenty  parts  of  sand,  and  five 
of  red  ochre.  The  figures  are  sunk  into  the  cylinder  (which 
is  formed  of  the  above  composition)  to  the  depth  of  about 
three-eighths  of  an  inch,  by  means  of  a  hot  iron,  and  pres- 
sure ;  and  any  irregularity  in  their  surfaces  is  afterwards  re- 
duced by  filing. 

The  daims  made  by  the  patentee  are.  Firstly, — the  mode, 
herein  described,  of  printing  two  or  more  colors  from  the 
same  printing  cylinder,  by  applying  different  colors  around 
different  parts  of  the  same  cylinder.  Secondly, — ^in  trans- 
posing colors  on  what  the  patentee  has  called  a  transmitting- 
roUer,  whereby  he  is  enabled  to  apply  different  colors  to  the 
same  printing  cylinder.  Thirdly, — the  mode  of  producing 
printing  cylinders  for  rehef-printing,  by  affixing  the  relief 
surfaces  to  metal  cylinders,  as  above  described.  Foiurthly, — 
the  mode  of  producing  printing  cylinders  by  means  of  suitable 
cement  or  composition,  in  substitution  of  wood,  as  above 
described. —  [Inrotted  in  the  Inrolment  Office,  December, 
1889.] 
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7b  Joseph  Boweb^  ofHunslet,  near  Leeds,  in  the  county  qf 
York,  soda  ash  manufacturer,  for  certain  improvements  in 
the  wMwafacture  of  carbonate  of  soda.  —  [Sealed  4th 
March,  1840.] 

This  invention  consists  in  using  the  bicarbonate  or  seaqui- 
carbonate  of  ammonia  to  decompose  sulphate  of  soda,  for  the 
purpose  of  producing  carbonate  of  soda. 

The  mode  of  operating  is  as  follows : — Into  an  iron  cy- 
linder^ containing  an  agitator^  200  parts  of  water,  86  of 
bicarbonate  of  ammonia,  and  100  of  anhydrous  sulphate  of 
soda,  are  put,  and  agitated  for  a  period  varying  firom  eighteen 
to  thirty-six  hours.  From  the  reaction  which  takes  place, 
bicarbonate  of  soda  and  sulphate  of  ammonia  are  produced ; 
the  bicarbonate  of  soda  is  then  drained  and  filtered ;  and,  in 
order  to  separate  therefrom  all  the  solution  of  sulphate  of 
ammonia,  the  mass  is  also  submitted  to  pressure.  The  bi- 
carbonate of  soda  may  now  be  converted  into  the  ordinary 
carbonate  of  soda,  by  subjecting  it  to  a  low  red  heat  in  a 
retort,  or  close  furnace,  in  connection  with  a  cool  receiver, 
by  which  means  any  ammonia  that  may  remain  will  be  col- 
lected. 

When  the  sesquicarbonate  of  ammonia  is  used,  a  current 
of  carbonic  acid  gas  is  introduced  into  the  cylinder,  while  the 
mixture  is  being  agitated,  to  convert  the  free  ammonia  pre- 
sent into  bicarbonate  of  ammonia. 

The  patentee  claims  the  use  of  the  bicarbonate  of  am- 
monia, or  the  sesquicarbonate  of  ammonia,  in  producing  car- 
bonate of  soda  from  the  decomposition  of  sulphate  of  soda,' — 
[Inrolkd  in  the  Petty  Bag  Office,  September,  1840.] 


To  William  Bush,  of  Union-street,  Deptford,  in  the  county 
of  Kent,  engineer,  for  improvements  in  rendering  magnetic 
needles  less  prejudicially  influenced  by  local  attraction. — 
[Sealed  9th  November,  1843.] 

These  improvements  consist  in  mounting  marine  compasses 
in  such  a  manner,  that  local  attraction,  arising  from  large 
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masses  of  iron  being  in  the  vicinity  of  the  compass^  will  be 
centralized  in  or  near  the  axis  of  motion  of  the  magnetic 
needle. 

In  Plate  XVIII.^  fig.  1^  is  a  vertical  section  of  the  improved 
compass,  a^  is  the  brass  standard  frame  or  compass  box^  sup- 
porting the  universal  joints  from  which  the  magnetic  bars 
Cy  d,  €,  are  suspended ;  these  bars  act  as  a  pendulum^  and 
receive  the  magnetism  of  all  iron  near  the  instrument ;  b,  is 
the  compass  bowl  or  basin  in  which  the  magnet  and  card 
revolve ;  Cy  the  centre  magnetic  steel  or  iron  bar^  supporting 
the  needle  on  which  the  magnet  and  card  revolve;  and  d, 
highly  magnetized  bars,  in  contact  with  the  bar  c ;  these  bars 
Cy  d,  are  placed  with  the  north  pole  upwards ;  but  this  may 
be  reversed ;  and,  in  some  cases,  only  a  single  bar  is  neces- 
sary ;  e,  is  an  outer  circle  of  highly  magnetized  steel  or  iron 
bars,  with  their  south  poles  upwards,  or  the  entire  combi- 
nation maybe  alternated;  and/,  is  a  casing  of  brass  or  other 
metal,  to  protect  the  magnetic  bars  from  corrosion.  The 
axis  on  which  the  magnetic  needle  moves  is  caused  to  float 
on  mercury  or  other  fluid,  instead  of  being  fixed,  as  usual ; 
and,  for  this  purpose,  a  cistern  of  mercury,  g,  is  fixed  in  the 
compass  bowl;  the  cistern  being  made  (by  preference)  of 
metal,  lined  with  glass.  The  axis  of  the  compass  is  fixed  in 
a  float  of  cork  or  other  material  h,  and  passes  upwards 
through  a  stufiSng-box  in  the  top  of  the  cistern,  to  support 
the  cone  f ;  this  cone  has  an  agate  at  its  internal  apex,  to 
receive  the  upper  end  of  the  axis,  and  one  on  its  external 
apex,  to  receive  the  lower  end  of  the  point  of  the  needle ;  but 
if  the  cone  is  not  employed,  an  agate  is  fixed  on  the  needle^ 
as  usual,  to  receive  the  point  of  the  axis. 

Where  the  barometer  is  required,  the  compass  is  slightly 
modified,  as  represented  in  the  section,  fig.  2.  j,  is  a  mag- 
netized steel  or  iron  cistern,  containing  mercury,  and  con- 
nected with  the  magnetic  tube  k ;  this  tube  is  substituted  for 
the  bar  c,  (in  fig.  1,)  and  through  it  the  mercury  will  ascend, 
serving  also  as  a  balance  for  the  bowl  or  basin. 

Fig.  8,  represents  a  compound  magnet,  with  four  north 
and  four  south  points;  the  current  of  magnetic  attraction 
wlQ  proceed  in  a  direct  line  between  the  four  north  points, 
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the  two  nearest  points  forming  an  angle  therewith,  of  22^^ 
east  and  west.  Fig.  4^  is  a  compound  magnet^  with  three 
north  and  three  south  points ;  in  this  case^  the  current  of 
magnetic  attraction  proceeds  directly  through  the  three  north 
points^  and  by  the  centre  point  due  north  will  be  determined. 
Fig.  5^  is  a  magnet^  constructed  on  the  same  principle  as  the 
one  shewn  at  fig.  3^  but  with  only  four  points ;  the  current 
of  magnetic  attraction  passes  through  the  centre  of  the 
magnet,  the  angle  formed  being  46^  instead  of  22^^.  Fig.  6, 
is  a  magnet  with  three  points ;  in  this  instance  the  single 
point,  marked  n,  determines  the  due  north,  the  two  other 
points  forming  an  angle  therewith  of  about  120^  east  and 
west.  Fig.  7,  is  a  magnet  ako  with  three  points ;  the  north 
point  being  in  the  direct  magnetic  line,  and  the  south- 
easterly and  south-westerly  points,  describing  an  angle  of 
90^  with  each  other,  through  the  centre  of  which  the  north 
«nd  south  point  passes.  Fig.  8,  exhibits  the  straight  bar 
magnet  (the  section  of  which  is  shewn  in  fig.  1,)  with  the 
points  directed  north  and  south. 

In  all  the  figures,  the  north  and  south  poles  and  points 
are  indicated  by  the  letters  n,  and  s. 

The  patentee  claims  the  mode,  above  described,  of  rendering 
magnetic  needles  less  prejudicially  acted  on  by  local  attrac- 
tion, by  causing  the  attraction  arising  from  local  causes  to  be 
centralized  in  or  near  the  axis  of  motion  of  magnetic  needles ; 
also,  the  mode  of  constructing  magnetic  needles  with  three 
or  more  points ;  and  likewise,  the  floating  of  an  axis  tor  a 
magnetic  needle,  by  means  of  fluid. — [InroUed  in  the  InroU 
ment  Office,  May,  1844.] 


To  William  Edwabd  Newton,  of  the  Office  for  Patents, 
66,  Chancery  Lane,  in  tfie  county  of  Middlesex,  civil 
engineer,  for  an  invention  of  improvements  in  furnaces 
or  fire-places, — being  a  commmnication. — [Sealed  4th 
November,  1848.] 

This  invention  of  improvements  in  furnaces  or  fire-places, 
communicated  to  the  patentee  from  abroad,   consists  of  a 
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novel  coDstniction  or  fonn  of  fire-bars^  intended  to  constitute 
the  grate  of  a  fdmace,  whereby  a  considerable  economy  is 
effected,  and  other  advantages  are  obtained.  The  peculiar 
form  of  fire-bars,  intended  to  be  claimed  under  this  patent,  is 
shewn  in  Plate  XVIII.,  in  which  fig.  1,  represents  an  end 
elevation  of  one  of  the  improved  fire-bars ;  and  fig.  2,  an  end 
or  firont  elevation  of  several  of  these  bars,  arranged  or  com* 
bined  in  the  manner  they  would  be  placed  to  constitute  a 
grate;  fig.  8,  is  a  sectional  representation  of  the  same, 
taken  transversely  across  the  bars ;  and  fig.  4,  represents  the 
under-side  of  two  or  a  pair  of  the  bars. 

It  will  be  seen,  upon  referring  to  figs.  2,  and  8,  that  the 
upper  surfaces  of  the  bars  are  inclined  at  an  angle  to  the 
horizon,  and  are  arranged  in  pairs ;  the  Surface  of  each  single 
bar  being  placed  at  an  opposite  angle  to  its  fellow,  or  adjoin- 
ing one. 

By  these  means,  the  surface  of  the  grate  or  bed  of  the 
furnace  is  indented,  so  that  a  portion  of  the  fuel  lies  between 
the  bars,  in  angular  recesses,  and  the  remaining  part  of  the 
fuel  above  them.  It  will  also  be  seen,  on  inspecting  the 
sectional  view,  fig.  8,  that  the  inclined  bars  are  furnished 
with  feet  a,  a,  a,  or  deep  bars  below,  for  the  purpose  of  afford- 
ing strength,  and  supporting  them  in  the  places  on  the  cross 
bar  6,  b,  fig.  2 ;  and  that  the  lateral  edges  of  the  bars  are  set 
at  a  little  distance  apart,  so  as  to  form  long  narrow  slits  or 
openings  c,  c,  and  d,  dy  between  them,  for  the  admission  of 
air  from  the  ash-pit,  through  the  grate,  in  order  to  support 
the  combustion  of  the  fuel.  By  means  of  this  construction 
and  arrangement  of  bars,  air  is  admitted  to  the  interior  of 
the  fire  at  two  different  altitudes,  and  the  fuel  is  more  regu- 
larly and  economically  consumed  than  in  grates  of  the  ordi- 
nary construction. 

When  the  fire-bars  are  arranged  in  the  proper  manner  on 
the  cross  bars  b,  b,  they  are  retained  in  their  proper  positions 
by  means  of  the  end  plates  e,  e,  e,  fig.  2,  (one  of  which  is 
shewn  detached  at  fig.  5,)  which  also  rest  on  the  cros» 
bars  bj  b. 

The  patentee  states,  that  he  is  aware  that  grates  have  been 
already  constructed  in  which  the  fuel  rests  on  the  angular 
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sides  of  the  bars  :  he  does  not^  therefore^  intend  to  claim  this, 
as  constituting  any  part  of  the  present  invention^  excepting 
when  the  same  is  combined  with  the  other  parts  of  the  im- 
provements ;  but  he  claims  constructing  the  grates  of  furnaces 
or  fire-places  in  such  a  manner,  that  the  air  to  support  com- 
bustion may  be  suppUed  between  the  fire-bars  at  different 
planes,  altitudes,  or  elevations,  as  above  described. — [InroUed 
in  the  Petty  Bag  Office,  May,  1844.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  James  Oaednek,  of  Banbury ,  ironmonger^  for  improve^ 
ments  in  cutting  hay,  straw,  and  other  vegetable  nuUters^ 
for  the  food  qf  aniiwafo.— [Sealed  27th  October,  1842.] 

This  invention  consists  in  dividing  the  mouth-piece  of  a 
chaff-engine  or  machine  into  two  parts,  in  order  that  the 
'^  cut'^  may  be  made  near  the  axis  of  motion  of  the  knives : 
another  advantage  will  be  also  gained,  viz.,  a  cut  will  be 
made  at  opposite  sides  of  the  axis,  at  every  revolution  of  the 
knives. 

In  Plate  XVIII.,  figs.  1,  2, 3,  and  4,  shew  the  various  parts 
of  the  machine  :  fig.  1,  is  a  plan  view;  fig.  2,  a  longitudinal 
section,  taken  in  the  line  a,  b,  fig.  1 ;  fig.  3,  a  front  view, 
with  the  fly-wheel  and  part  of  the  framing  removed ;  and  fig. 
4,  the  feed-rollers  and  mouth-piece  detached,  and  seen  on  the 
opposite  side  to  fig.  3.  a,  a,  is  the  framework  of  the  chaff- 
cutting  engine ;  b,  the  trough,  divided  by  a  partition  into 
two  channels,  along  which  the  material  to  be  cut  is  conveyed ; 
c,  c,  two  pairs  of  feed-rollers,  turning  upon  axles,  which  ex- 
tend across  the  machine.  Upon  each  of  these  axles,  and 
between  the  rollers  c,  c,  a  worm-wheel  d,  is  mounted  (sec 
fig-  4) ;  these  wheels  are  made  to  revolve  by  a  worm  e, 
attached  to  the  shaft  f,  on  which  the  arms  g,  for  holding  the 
knives  or  cutters,  and  the  fly-wheel  h,  are  mounted;  i,  is  a 
bearing  for  the  shaft  /;  j,  is  the  mouth-piece,  having  two 
openings  in  it  for  the  passage,  to  the  knives,  of  the  hay  or 
other  material  to  be  cut :  the  length  of  cut  is  determined  by 
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the  Bxig\e  of  the  worm  e,  which  may  be  changed  as  required. 
The  upper  feed-rollers  c,  are  protected  from  dirt^  &c.^  by  a 
cover,  which  is  removed  in  the  plan  view,  fig.  1.  From  this 
description  it  will  be  seen,  that  each  knife,  during  one  revo- 
lution, will  make  two  cuts, — one  from  the  materials  fed  through 
the  rig^t-hand,  and  one  from  the  left-hand  mouth-piece. 

The  ]Mtentee  remarks,  that  although  he  has  described  a 
machine  embracing  both  his  improvements,  viz.,  having  a* 
divided  mouth-piece,  and  applying  the  axis  of  the  knives  in 
such  a  manner,  that  each  knife  may  make  a  cut  at  opposite 
sides  of  its  axis ;  yet  he  does  not  confine  himself  thereto,  as 
the  parts  may  be  varied ;  such,  for  instance,  as  employing 
two  sets  of  knives,  mounted  on  axles,  set  one  on  each  side  of 
the  machine,  whereby  the  advantages  derived  from  using  two 
mouth-pieces,  and  cutting  near  the  axis  of  motion,  will  be 
retained. 

A  drawing  of  a  chaff-engine,  constructed  with  two  sets  of 
knives,  is  attached  to  the  specification ;  but  the  above  described 
machine  being  preferred  by  the  patentee,  and  the  arrange- 
ments of  the  two  being  very  similar,  it  will  not  be  necessary 
further  to  describe  this  modification. 

The  patentee  claims,  Firstly, — ^the  mode  of  constructing  a 
chaff-cutting  machine,  by  having  a  double  or  divided  mouth- 
piece, as  above  described ;  and.  Secondly, — the  mode  of  con- 
structing a  chaff-cutting  machine,  by  aJ3plying  the  knife  axis 
in  such  a  manner,  that  each  knife  thereon  shall  make  a  cut 
at  opposite  sides  of  its  axis  of  motion,  in  each  revolution,  as 
above  described. — [Inrolled  in  the  Inrolment  Office,  April, 
1843.] 


To  John  Barnes,  of  Church,  in  the  county  of  Lancaster, 
chemist,  and  John  Mercee,  ofOakenshaw,  in  the  county 
of  Lancaster,  calico  printer,  for  certain  improvements  in 
the  manufacture  of  articles  used  in  printing  and  dyeing 
cotton,  sUk,  woollen,  and  other  fabrics. —  [Sealed  10th 
November,  1842.] 

This  invention  consists  in  the  manufacture  of  a  new  material, 
termed  by  the  patentees  "  assistant  mordant  liquor,"  which, 
VOL.   xxiv.  2  X 
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lYhen  combined  in  certain  proportions  with  the  ordinary  mor- 
dants^ renders  them  more  effectire  and  naefol^  therein  im* 
proving  the  manufacture  of  such  articles.  The  manner  in 
which  the  improTements  are  carried  into  effect  is  as  follows : — 
To  100  lbs.  avoirdupois  of  potato  starchy  add  37^  gallons 
of  water^  12^  gallons  of  nitric  acid  of  commerce  (specific 
gravity  1*300)^  and  four  ounces  avoirdupois  of  oxide  of 
manganese.  The  chemical  action  which  takes  place  among 
these  ingredients  is  allowed  to  proceed  until  the  nitric  acid 
is  destroyed.  To  the  residuum  thus  produced,  add  fifty 
gallons  of  pyrolignic  acid,  and  the  compound  is  the  assistant 
mordant  liquor,  in  a  fit  state  to  add  to  the  various  mordants 
used  in  printing  and  dyeing.  The  proportion  in  which  the 
assistant  mordant  liquor  must  be  added,  to  produce  the  va- 
rious improved  mordants,  will  vary  according  to  the  chemical 
properties  and  nature  of  the  mordant  to  which  it  is  applied ; 
T}ut,  by  experience,  the  following  proportions  have  been  found 
to  produce  a  greatly  improved  article  : — For  black,  take  one 
gallon  of  iron  liquor  (pyrolignate  of  iron,  well  known  in  the 
arts),  one  gallon  of  assistant  mordant  Uquor,  and  one  gallon 
of  water,  either  thickened  or  not,  according  to  the  mode  in 
which  it  is  to  be  applied.  For  purple,  take  one  gallon  of 
iron  liquor,  two  gallons  of  assistant  mordant  liquor,  and  six 
gallons  of  water.  For  paler  purple,  one  gallon  of  iron  Uquor, 
three  gallons  of  assistant  mordant  liquor,  and  twelve  gallons 
of  water;  and  for  still  paler  purple,  one  gallon  of  iron 
liquor,  four  gallons  of  assistant  mordant  liquor,  and  from 
twenty  to  thirty  gallons  of  water.  These  improved  articles 
or  mordants,  are  applied,  washed,  and  dyed  in  the  usual  way. 
For  tin  or  aluminous  mordants,  the  same  rule  is  followed ; 
excepting  that  red  liquor,  or  other  salts  of  alum,  or  muriate 
of  tin,  or  other  salts  of  tin,  are  used,  instead  of  iron  liquor, 
or  other  salts  of  iron.  For  dyeing  silk  or  woollen,  the  assis- 
tant mordant  liquor  is  added  to  the  tin,  iron,  or  aluminous 
mordant,  either  with  or  without  coloring  matter,  in  the 
same  boiler;  but  this,  and  other  practical  arrangements,  must 
depend  on  the  judgment  and  skill  of  the  operator.  Having 
described  one  process  by  which  assistant  mordant  liquor  is 
produced,  and  the  manner  in  which  it  may  be  compounded 
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with  ordinary  mordants^  for  the  purpose  of  improving  the 
manufacture  of  such  articles,  the  patentees  state,  that  they 
do.  not  confine  themselves  to  the  use  of  nitric  acid  in  the 
manufacture  of  assistant  mordant  liquor,  as  the  same  result 
may  be  obtained  by  the  use  of  other  oxidizing  agents ;  such, 
for  instance,  as  the  acid  and  salts  of  chromic  acid,  or  the 
oxides  of  manganese,  along  with  a  mineral  acid.  Nor  do  they 
limit  themselves  to  any  exact  proportions  of  acid,  or  other  in- 
gredients; their  intention  being  to  carry  on  the  decom- 
position as  far  as  possible  without  forming  oxalic  acid,  and  as 
little  as  possible  of  carbonic  acid,  in  the  process,  which  is 
greatly  aided  by  the  catalitic  action  of  the  manganese,  pre- 
venting the  formation  of  oxalic  acid ;  and,  although  potato 
starch  has  been  found  to  answer  well  in  the  process  already 
explained,  yet  other  starchy,  saccharine,  or  gummy  substances 
may  be  employed — indeed,  all  substances  which  contain 
little  nitrogen,  and  where  the  oxygen  and  hydrogen  are  in 
the  proportion  to  form  water,  or  nearly  so. 

The  patentees,  therefore,  claim  the  improved  manufacture 
of  articles  used  in  printing  and  dyeing,  called  mordants,  made 
by  the  admixture  of  their  "  assistant  mordant  liquor  ;^^  as  also 
the  manufacture  of  the  assistant  mordant  liquor,  which  is 
produced  in  the  manner  already  described,  by  the  partial  de- 
composition of  all  kinds  of  starch,  flour  of  wheat,  oats, 
barley,  rye,  maize,  Indian  com,  rice,  sago,  arrow-root,  linseed, 
hempseed,  potatoes,  and  all  other  farinaceous  substances ;  as 
also  of  gums,  whether  natural  or  artificial ;  such  as  British 
gums,  dextrine,  and  all  kinds  of  saccharine  substances  from 
the  sugar  cane,  beetroot,  grapes,  Indian  com,  straw,  maple, 
molasses,  or  any  other  saccharine  substances ;  also  ligneous 
fibre,  or  any  kind  of  ground  wood,  or  other  vegetable,  which, 
when  acted  on  by  any  of  the  oxidizing  substances  already 
named,  produces  a  residuum,  which,  mixed  with  pyrolignic 
acid,  form  an  ''assistant  mordant  liquor." — [Tnrolled  in  the 
InrolmerU  Office,  May,  1843.] 
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To  Richard  Beard^  of  Ep*emont-place,  New-road,  in  the 
county  of  Middlesex,  Gent.,  for  improvements  in  printtng 
calicoes  and  other  fabrics, — beinff  a  communication. — 
[Sealed  13th  October,  1843.] 

This  invention  relates  to  the  "transmitting  or  sieve  rollers" 
used  for  supplying  color  to  printing  cylinders  which  have 
their  printing  surfaces  in  relief.  The  improvement  consists 
in  giving  the  requisite  elasticity  to  those  rollers  by  the  use  of 
glutinous  or  gelatinous  matter,  which  will  yield  to  pressure, 
and  return  to  its  original  form  when  the  pressure  is  removed. 

The  composition  preferred  by  the  patentee  is  made  of  glue 
and  treacle,  in  the  proportion  of  from  two  to  three  pounds  of 
glue  (which  has  been  steeped  for  about  six  hours)  to  four 
pounds  of  treacle;  this  mixture  is  boiled  for  four  or  live 
hours,  and  kept  constantly  stirred.  The  apparatus  used 
for  making  this  composition  into  rollers,  is  represented  in 
Plate  XVIII.,  fig.  7,  being  a  vertical  section,  and  fig.  8,  apian 
thereof,  a,  is  a  cylinder,  formed  by  bending  a  plate  of  zinc, 
or  other  suitable  material,  and  it  is  retained  in  that  shape  by 
hoops  b,  provided  with  screws  and  nuts ;  c,  is  an  axis  for  the 
roller,  with  suitably  turned  necks,  at  its  ends ;  and  d,  d,  are 
circular  plates  fixed  on  the  axis  c,  to  form  the  ends  of  the 
roller ;  the  upper  plate  having  two  holes  in  it,  through  one 
of  which  the  composition  is  poured  (the  mould  having  been 
previously  oiled),  and  through  the  other  the  air  escapes. 
After  the  composition  roller  is  removed  from  the  mould,  it  is 
covered  with  "  oil  case,"  and  over  this  is  placed  elastic  cloth 
or  felt,  which  has  been  previously  coated  with  India  rubber 
on  the  side  which  comes  in  contact  with  the  oil  case ;  the 
object  being  to  prevent  the  liquid  color  from  penetrating  to 
the  composition.     The  roller  is  now  ready  for  use. 

When  several  colors  are  to  be  printed  by  the  same  cylinder, 
as  described  in  the  specification  of  a  patent  granted  to  the 
present  patentee  in  1839,*  the  surface  of  the  composition 
roller  is  divided  into  the  requisite  number  of  transmitting 
surfaces  by  circular  plates.    Fig.  9,  is  a  transverse  section,  and 

•  For  description  of  this  invention,  sec  p.  409  of  our  present  volume. 
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fig.  10,  a  front  view,  of  part  of  a  color  trough,  with  the  rollers 
and  cylinders  to  be  used  in  printing  calicoes,  &c.  e,  is  the 
trough,  divided  into  a  number  of  color  spaces  by  partitions  /; 
in  each  space  a  color  roller  ff,  is  mounted,  and  by  these  the 
colors  are  supplied  to  the  sieve-roller  A,  by  which  they  are 
transmitted  to  the  printing  cylinder  t ;  /,  is  the  bowl  or  bed 
roller,  round  which  the  cloth  passes  to  be  printed ;  and  k,  is 
B  common  printing  cylinder,  for  printing  the  ground  of  the 
pattern.  Each  transmitting  surface  on  the  roller  A,  is  sepa- 
rated from  the  rest  by  its  pair  of  plates  rf,  and  the  colors  are 
effectually  prevented  from  becoming  mixed  by  the  partitions^ 
entering  the  spaces  between  the  transmitting  surfaces ;  any 
superfluous  color  is  removed  by  the  doctor  /,  part  of  which  is 
shewn  separately  at  fig.  11. 

The  patentee  claims  the  application  of  sieve  rollers,  such  as 
are  herein  described,  in  combination  with  printing  cyHnders, 
or  rollers,  for  printing  calicoes,  and  other  fabrics. — [InroUed 
in  the  Inrolment  Office,  April,  1844.] 


To  Thomas  Drayton,  of  Brighton,  in  the  county  of  Sussex, 
Gent,,  for  improvements  in  coating  glass  tvUh  silver,  for 
looking-glasses  and  other  uses, — [Sealed  25th  Novem- 
ber, 1843.] 

A  MODE  of  sOvering  glass,  for  looking-glasses  and  other  uses, 
without  the  employment  of  quicksilver,  constitutes  the  sub- 
ject of  this  patent ;  it  consists  in  depositing  silver,  from  a 
solution,  upon  glass,  by  de-oxidizing  the  oxide  of  silver  in 
solution,  in  such  a  manner  that  the  precipitate  will  adhere  to 
the  glass,  without  the  latter  having  been  coated  with  me- 
tallic or  other  substances. 

A  mixture  is  first  made  of  one  ounce  of  coarsely  pulverised 
nitrate  of  silver,  half  an  ounce  of  spirits  of  hartshorn,  and 
two  ounces  of  water ;  which,  after  standing  for  twenty-four 
hours,  is  filtered,  (the  deposit  upon  the  filter,  which  is  silver, 
being  preserved)  and  an  addition  is  made  thereto  of  three  oimces 
of  spirit,  (by  preference,  spirit  of  wine,)  at  60®  above  proof,  or 
naphtha ;  from  twenty  to  thirty  drops  of  oil  of  cassia  are  then 
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added;  and^  after  remaJTiing  for  about  six  hours  longer^  the 
sohition  is  ready  for  use.  The  glass  to  be  silvered  with  this 
solution  must  have  a  clean  and  polished  suriace ;  it  is  to  be 
placed  in  a  horizontal  position^  and  a  waU  of  putty  or  other 
suitable  material  formed  around  it ;  so  that  the  solution  may 
cover  the  surface  of  the  glass  to  the  depth  of  from  an  eighth 
to  a  quarter  of  an  inch.  After  the  solution  has  been  poured 
on  the  glass^  from  six  to  twelve  drops  of  a  mixture  of  oil  of 
cloves  and  spirit  of  wine  (in  the  proportion  of  one  part,  by 
measure^  of  oil  of  cloves  to  three  of  spirit  of  wine)  are  dropped 
into  it^  at  different  places ;  or  the  diluted  oil  of  cloves  may  be 
mixed  with  the  solution  before  it  is  poured  upon  the  glass : 
the  more  oil  of  cloves  used^  the  more  rapid  will  be  the  depo- 
sition of  the  silver ;  but  the  patentee  prefers  that  it  should 
occupy  about  two  hours.  When  the  required  deposit  has 
been  obtained^  the  solution  is  poured  off;  and  as  soon  as  the 
silver  on  the  glass  is  perfectly  dry^  it  is  varnished  with  a 
composition  formed  by  melting  together  equal  quantities  of 
bees'  wax  and  tallow.  The  solution,  after  being  poured  off, 
is  allowed  to  stand  for  three  or  four  days,  in  a  close  vessel ; 
as  it  still  contains  silver,  and  may  be  again  employed  after 
filtration,  and  the  addition  of  a  sufficient  quantity  of  fresh 
ingredients  to  supply  the  place  of  those  which  have  been 
used :  the  patentee  states,  that,  by  experiment,  he  has  ascer- 
tained that  about  eighteen  grains  of  nitrate  of  silver,  are  used 
for  each  square  foot  of  glass ;  but  the  quantity  of  spirit  varies 
somewhat,  as  its  evaporation  depends  upon  the  temperature 
of  the  atmosphere,  and  the  duration  of  the  process. 

If  the  glass  be  placed  in  an  inclined,  or  even  a  vertical 
position,  and  the  surface  covered  over,  leaving  a  narrow  space 
for  the  solution  between  the  surface  of  the  glass  and  the 
cover,  which  fits  close,  then,  by  using  spirit  without  water  in 
the  mixture,  the  object  will  be  accomplished.  By  the  addi- 
tion of  a  small  quantity  of  oil  of  carraway  or  thyme,  the  color 
of  the  silver  may  be  varied.  The  oil  of  cassia,  purchased  of 
different  manufacturers,  varies  in  quality;  therefore,  ifj  on 
being  mixed  with  the  solution^  it  should  become  flaky,  the 
solution  must  be  filtered,  previous  to  use. 

The  patentee,  in  concluding  his  apecification,  says,  that  he 
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(ioes  not  confine  himself  to  the  precise  details  herein  de- 
scribed, provided  the  peculiar  character  of  the  invention  be 
retained,  whereby  silver  is  deposited  on  to  glass  from  a  solu- 
tion of  that  metal,  by  deoxidation,  in  such  a  manner  as  to 
cause  the  silver  to  adhere,  to  glass,  without  any  previous 
coating  of  the  latter. —  [InroUed  in  the  Inrolment  Office, 
Matf,  1844.] 


To  Feederick  Steiner,  of  Hyndbum  Cottage,  near  Je- 
ering ton,  in  the  county  of  Lancaster,  Turkey -red  dyer,  for 
an  invention  of  a  new  mant^facture  of  certain  coloring 
matter,  commonly  called  Garancine, — being  a  communis 
ca^wwi.— [Sealed  8th  August,  1843.] 

This  invention  consists  in  manufacturing  a  certain  coloring 
matter,  called  Garancine,  firom  refuse  madder,  or  madder 
which  has  been  previously  used  in  dyeing;  such  madder 
having,  prior  to  this  invention,  ordinarily  been  thrown  away, 
as  spent,  and  of  no  value,  and  the  said  coloring  matter,  called 
Garancine,  having  been  produced  heretofore  from  fresh  or 
unused  madder.  The  manner  of  carrying  the  invention  into 
effect  is  as  follows : — Outside  the  building  in  which  the  dye- 
vessels  are  situate,  a  large  filter  is  formed,  by  sinking  a  hole 
in  the  ground,  and  lining  it  at  the  bottom  and  sides  with 
bricks,  without  any  mortar  to  unite  them.  Upon  the  bricks 
a  quantity  of  stones  or  gravel  is  placed,  and  over  the  stones 
or  gravel  common  wrappering,  such  as  is  used  for  sacks ; 
below  the  bricks  is  a  drain,  to  take  off  the  water  which  passes 
through  the  filter.  In  a  tub  adjoining  the  filter,  a  quantity 
of  dilute  sulphuric  acid,  of  about  the  specific  gravity  of  1*050, 
(water  being  1*000,)  is  kept.  Hydrochloric  acid  will  answer 
the  several  purposes  for  which  sulphuric  acid  is  used ;  but  the 
patentee  prefers  sulphuric  acid,  as  more  economical.  A 
channel  is  made  from  the  dye-vessels  to  the  filter.  The  mad- 
der which  has  been  employed  in  dyeing,  and  which  is  in  the 
state  considered  as  spent  or  refuse  madder,  is  run  irom  the 
dye-vessels  to  the  filter ;  and  while  it  is  so  running,  a  portion 
of  the  dilute  sulphuric  acid,  sufficient  to  change  the  colour 
of  the  solution,  and  the  undissolved  madder,  to  an  orange 
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tint  or  hae,  is  nm  in^  and  mixed  with  it.  This  acid  precipi- 
tates the  coloring  matter  which  is  held  in  eolation,  and 
prevents  the  undissolved  madder  from  fermenting,  or  other- 
wise decomposing.  When  the  water  has  drained  from  the 
madder,  through  the  filter,  the  residuum  is  taken  from  off  the 
filter,  and  put  into  bags.  The  bags  are  then  placed  in  a 
hydrauUc  press,  to  have  as  much  water  as  possible  expressed 
from  their  contents.  In  order  to  break  the  lumps  which 
have  been  formed  by  compression,  the  madder,  or  residuum, 
is  passed  through  a  sieve.  To  five  hundred-weight  of  madder, 
in  this  state,  placed  in  a  wooden  or  leaden  cistern,  one  hundred- 
weight of  sulphuric  acid  of  commerce  is  added,  by  sprinkling 
it  on  the  madder  through  a  leaden  vessel,  similar  in  form  to 
the  ordinary  watering  can  used  by  gardeners.  The  madder 
is  then  worked  about,  so  as  to  mix  it  intimately  with  the  acid. 
In  this  stage  the  madder  is  placed  upon  a  perforated  leaden 
plate,  which  is  fixed  about  five  or  six  inches  above  the  bottom 
of  a  vessel.  Between  this  plate  and  the  bottom  of  the  vessel 
a  current  of  steam  is  introduced,  by  a  pipe,  so  that  it  passes 
through  the  perforated  plate,  and  the  madder  which  is  upon 
it.  During  this  process,  which  occupies  from  one  to  two 
hours,  a  substance  is  produced,  of  a  dark-brown  color,  ap- 
proaching to  a  black.  This  substance  is  Garancine,  and  in- 
soluble carbonized  matter.  It  is  next  thrown  on  the  floor  to 
cool ;  and,  when  cool,  is  placed  upon  a  filter,  and  washed  with 
clear  cold  water,  until  the  water  passes  from  it  without  an 
acid  taste.  The  substance  is  then  put  into  bags,  and  sub- 
jected to  hydraulic  pressure ;  it  is  next  dried  in  a  stove,  and 
ground  to  a  fine  powder  under  ordinary  madder  stones,  and 
afterwards  passed  through  a  sieve.  In  order  to  neutralize 
any  acid  that  may  remain,  for  every  hundred-weight  of  this 
substance,  from  four  to  five  pounds  of  carbonate  of  soda,  in  a 
dry  state,  are  added,  and  intimately  mixed  therewith :  the 
Garancine  in  this  state  is  ready  for  use. 

The  patentee  claims  the  manufacture,  above  described,  of 
the  coloring  matter  called  Garancine,  from  madder  which 
has  been  previously  used  in  dyeing,  and  which  is  usually 
called  spent  madder. — [InroUed  in  the  Inrolment  Office, 
February,  1844.] 
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7b  Joseph  Cooke  Grant^  of  Stamford,  in  the  county  of 
Idncobiy  irofmumffer  and  agrictdtural-implement  maker, 
for  improvements  in  the  construction  of  harrows. — [Sealed 
6th  July,  1843.] 

This  invention  consists  in  combining  apparatus  with  harrows 
for  the  purpose  of  occasionally  cleansing  or  scraping  the  tines 
thereof. 

In  Plate  ZVII.,  fig.  1,  is  a  plan,  exhibiting  the  mode  of 
applying  a  scraping  apparatus  to  a  couple  of  harrows ;  and 
fig.  2,  is  a  side  view,  with  one  of  the  hind  wheels  taken  away. 
Each  harrow^  a,  rests  upon  its  scraping-frame  b,  (the  tines 
passing  through  holes  or  openings  in  the  frame  b,)  suspended 
by  chains  c,  from  the  quadrangular  frame  d;  and  the  fitune 
d,  is  mounted  upon  a  pair  of  hind-wheels  e,  and  a  fore-wheel 
f,  which  is  capable  of  locking  or  moving  round  with  the 
spindle  ff. 

When  their  tines  require  to  be  scraped,  the  harrows  are 
raised,  so  as  to  cause  the  tines  to  pass  through  the  openings 
or  holes  of  the  scraping-frames ;  which,  being  only  just  large 
enough  for  that  purpose,  their  edges  will  remove  the  accu- 
mulated soil  or  other  matters  from  the  tines.  Various  means 
may  be  adopted  for  raising  the  harrows ;  but  the  following 
apparatus  is  employed  by  the  patentee : — Beneath  each  scra- 
ping-frame are  two  horizontal  shafts  A,  i ;  to  the  shaft  A,  two 
arms,  J,  are  affixed,  and  these  are  connected  to  two  other 
arms,  k,  upon  the  shaft  i,  by  pin  joints  /,  the  holes  of  which 
are  long  enough  to  allow  of  a  little  play  in  passing  the  cen- 
tres; the  outer  ends  of  the  arms/,  and  k,  have  slots  in  them, 
to  receive  rollers  carried  by  the  bars  m,  of  the  harrows.  On 
the  shaft  h,  two  curved  arms  n,  combined  together  by  bars  o, 
are  also  affixed;  from  the  outer  ends  of  these  arms  is  sus- 
pended a  swinging-frume  jp,  furnished  with  a  handle  q;  and 
there  are  studs  or  projections  r,  upon  the  frames  p,  which 
pass  through  slots  in  the  arms  n,  as  is  shewn.  The  lower 
end  of  the  frame  p,  is  suitably  formed  for  stepping  on  the 
hind  bar  of  the  frame  d,  when  the  harrow  is  at  work ;  but 
when  it  is  required  to  be  raised,  the  frame  p,  is  drawn  back, 
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and  depressed^  so  as  to  bring  the  different  parts  into  the 
positions  represented  by  dotted  lines  in  fig.  2 ;  and  the 
harrow  may  be  kept  raised,  while  it  is  being  removed  from 
one  place  to  another,  by  bringing  the  hooks  s,  of  the  swing- 
ing-frames, under  the  bar  t. 

The  patentee  claims  combining  apparatus  with  harrows,  for 
scraping  or  cleansing  the  tines  or  teeth  thereof,  as  above  de- 
scribed.— [InroUed  in  the  Inrolment  Office,  January,  1844.] 


To  Arthur  Wall,  of  Biiteme-^place,  Poplar,  in  the  cmmtf 
of  Middlesex,  wrgeon,  for  certain  improvements  tn  the 
manufacture  of  iron, — [Sealed  18th  Novent}>er,  1843.] 

The  first  part  of  this  invention  consists  in  adding  to  the  iron, 
while  in  a  state  of  fusion  in  the  smelting,  puddling,  balliDg, 
or  reheating  furnaces,  certain  compound  masses,  which  the 
patentee  has  designated,  for  more  clearly  explaining  his  pro- 
cess, A,  and  B. 

The  composition  A,  is  a  mixture  of  steel  or  wrought  iron^ 
in  a  comminuted  state,  such  as  filings  or  fine  cuttings,  with 
melted  rosin,  in  the  proportion  of  two  pounds  of  filings  to 
five  pounds  of  rosin ;  it  is  made  into  balls  of  five  pounds  each, 
and  thrown  upon  the  melted  iron,  in  the  ratio  of  one  ball  to  five 
hundred-weight  of  metal.  If  preferred,  instead  of  the  rosin, 
other  resinous  substances,  and  the  varieties  of  torpentiney 
asphaltum,  tar,  and  pitch,  may  be  substituted;  and  a  few 
pounds  of  charcoal  may  be  added  to  the  composition.  The  com- 
position B,  is  a  mixtiure  of  common  salt,  rosin,  and  charcoal  or 
other  carbonaceous  matter,  which  is  made  into  balls,  and 
thrown  upon  the  fused  iron,  after  it  has  been  acted  upon  by 
the  balls  A,  in  the  proportion  of  one  pound  of  the  composi- 
tion B,  to  each  hundred-weight  of  metal.  Certain  other 
fluxes,  such  as  borax,  nitre,  or  fixed  alkalis,  may  be  substi- 
tuted for  the  salt. 

The  second  part  of  this  invention  consists  in  subjecting  the 
iron,  while  in  a  fluid  state,  and  while  in  the  act  of  solidifying, 
to  a  current  of  electricity,  which  is  caused  to  traverse  the 
whole  mass. 
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In  casting  a  bar  or  similar  mass,  the  electric  current  is 
caused  to  traverse  from  end  to  end,  by  conductors  so  arranged, 
that  when  the  metal  runs  into  the  mould  it  may  complete 
the  electric  circuit,  or  by  means  of  a  wire  or  wires,  passed 
from  one  end  of  the  mould  to  the  other.  If  the  castings  are 
horizontal,  a  piece  of  wrought  iron  or  other  conducting  mate- 
rial is  placed  at  each  end  of  the  mould,  which  is  made  of  sand 
or  other  non-conducting  substance:  these  conductors  are 
then  connected  by  wires  with  a  galvanic  apparatus,  or  voltaic 
pile,  or  electro-magnetic  or  other  battery ;  so  that,  when  the 
melted  iron  is  run  into  the  monld,  it  will  complete  the  electric 
eircoit ;  and  the  patentee  prefers  to  continue  the  electric  cur* 
rent  for  some  time  after  the  iron  has  solidified.  When  the 
castings  are  vertical,  a  similar  arrangement  is  made  for  the 
passi^  of  the  electric  current  through  the  metal,  by  placing  a 
conductor  at  the  top  and  bottom  of  the  mould,  in  such  a 
manner,  that  the  electric  circuit  will  be  completed  the  mo- 
ment the  mould  is  filled  with  the  liquid  iron. 

To  apply  electricity  to  iron  in  a  smelting  furnace  or  cupola, 
a  wrought^iron  rod  is  introduced  through  or  at  the  side  of 
the  tap-hole,  until  it  comes  in  contact  with  the  melting  metal, 
and  another  wrought-iron  rod  is  introduced  at  the  upper  and 
posterior  part  of  the  hearth,  or  through  one  of  the  tuyere 
holes,  until  it  reaches  the  metal ;  the  outer  ends  of  these  rods 
being  then  connected  with  a  battery,  the  electric  current  will 
be  caused  to  pass  through  the  iron ;  care  being  taken  not  to 
continue  it  so  long  as  to  entirely  decarburate  the  iron,  and 
bring  it  to  a  malleable  state.  When  the  electricity  is  to  be 
apphed  to  the  iron  in  a  puddling  or  balling  furnace,  two  iron 
rods  are  also  used ;  one  of  which  is  inserted  into  the  fused 
metal,  and  the  other  end  is  connected  with  a  battery ;  the 
other  rod  is  attached  to  an  insulating  handle  of  porcelain, 
pottery,  or  other  non-conducting  substance,  and  a  wire  from 
the  battery  is  connected  to  it,  close  to  the  handle.  By  means 
of  the  handle,  the  extremity  of  the  rod  is  caused  to  traverse 
the  iron  in  its  melted  state,  or  during  its  transition  to  the 
solid  state,  and  the  electric  current  will  therefore  pass  through 
the  metal  in  every  possible  direction. — [IwroUed  in  the  In- 
rolment  Office,  May,  1844.] 
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To  Benjamin  Cook,  jun.j  of  Birmingham^  in  the  county  of 
Warunck^  merchant^  for  his  invention  of  certain  improve- 
ments in  coating  or  covering  the  surfaces  of  metals  of 
various  forms,  and  of  applying  the  same  to  a  variety  of 
us^  purposes. — [Sealed  18th  December,  1843.] 

This  invention  conBists  in  applying  the  elements  or  prind- 
ples  of  the  invention  for  which  a  patent  was  granted  to  the 
present  patentee,  on  the  23rd  of  May,  1842,  to  other  pur- 
poses than  those  therein  contemplated.  The  former  inven- 
tion was  described  as  consisting  in  constructing  the  post- 
shafts  or  pillars,  and  other  parts  of  bedsteads,  of  metallic 
tubes,  and  covering  the  same  with  paper,  papier-m&che, 
pasteboard,  or  other  similar  material,  and  afterwards  japan- 
ning or  otherwise  ornamenting  the  same.  Now,  the  object 
of  the  present  invention  is,  to  apply  this  principle  or  mode 
of  covering  metals  with  paper  or  papier-mAch^,  and  after- 
wards japanning  them,  to  a  wider  range  of  articles. 

The  present  invention  consists  in  permanently  coating  or 
covering  the  sur&ces  of  metallic  articles,  of  various  shapes 
and  forms,  with  paper,  papier-mftch^  pasteboard,  or  some 
other  similar  materisd,  so  as  to  form  an  external  surface  for 
japanning,  painting,  or  otherwise  decorating  the  said  articles. 
A  thin  sheet  of  metal  is  first  fastened,  in  any  convenient 
manner,  into  the  shape  or  form,  or  nearly  so,  of  the  article 
intended  to  be  produced,  and  then  covered  over  with  a  num- 
ber of  layers  of  paper,  or  paper-pulp,  in  the  manner  usually 
adopted  in  making  papier-m&ch^  articles.  The  thickness  of 
the  paper  coating  must  depend  in  some  measure  upon  the 
character  and  size  of  the  article  to  be  coated ;  but  it  must 
always  be  sufficiently  thick  to  afibrd  a  firm  hold  to  the  japan- 
ning or  painting  materials  to  be  put  upon  it.  The  operations 
of  japanning,  painting,  and  decorating,  are  to  be  conducted  in 
precisely  the  same  manner  as  when  the  articles  are  made 
entirely  of  papier-mAche,  or  of  plate-metal,  as  common  tea- 
boardsy  trays,  dishes,  &c.,  and  therefore  need  not  be  more 
particularly  described. 

The  articles  to  which  the  improvements  particularly  apply. 
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are  such  as  the  foUowing : — ^viz.,  cornice  poles^  rings  and  ends, 
cartain  pins  and  bands,  finger-plates,  window  and  other  cor- 
nices, trays  and  waiters,  chimney-pieces,  bread  and  other 
baskets,  tea-urns,  plates,  dishes,  and  tureens,  dish  covers, 
fenders,  balustrades,  bars,  and  bannister  rails,  portfolios,  and 
other  similar  articles,  which  are  ordinarily  made  of  papier* 
mftch^  or  metal. 

The  patentee  desires  it  to  be  understood,  that  he  lays  no 
daim,  under  this  patent,  to  the  application  of  his  invention  to 
bedsteads,  or  any  part  thereof,  that  having  been  folly  claimed 
in  the  specification  of  a  former  patent.*  But  he  claims  per- 
manently coating  or  covering  the  surfaces  of  the  above-men- 
tioned articles  (bedsteads  excepted)  with  paper,  papier-mAeh€, 
or  other  similar  materials,  which  are  capable  of  forming  a 
basis  or  ground  for  japanning,  painting,  or  decorating ;  and 
which  articles,  when  so  constructed,  coated,  and  covered,  are 
made  to  resemble  articles  made  of  papier-mftch^  only,  but 
possess  much  greater  strength  and  solidity. — [InroUed  in  the 
Petty  Bag  Office^  June^  1844.] 

Specification  drawn  by  Messrs.  Newton  and  Son. 


To  James  Napier,  of  Hoxton,  in  the  county  of  Middlesex, 
dyer,  for  improvements  in  preparing  or  treating  fabrics 
made  qf  fibrous  materials,  for  covering  roofs,  and  the 
bottoms  of  ships  and  vessels,  and  other  surfaces,  and  for 
other  i«e*.— [Sealed  11th  April,  1843.] 

This  invention  consists  in  coating  or  incorporating  with 
metal,  by  electro-deposition,  fabrics  made  of  fibrous  materials, 
such  as  linen,  canvass,  woollen,  silk,  calico,  cord,  thread, 
rope,  paper,  pasteboard,  felt,  &c.  The  patentee  does  not 
confine  himself  to  any  particular  mode  of  conducting  the 
process ;  but  he  describes  some  methods  which  he  has  em- 
ployed; dividing  his  description  into  two  parts,  viz.,  the 
preparation  of  the  fabric,  to  give  it  a  conducting  surface; 
and  the  deposition  of  metal  thereon  by  electricity. 

*  For  a  description  of  this  invention,  see  Vol.  JICXII.  p.  216. 

Digitized  by  VjOOQIC 


480  Recent  Patent9. 

In  the  prqmration  of  the  fiibric^  the  patentee  employs 
any  of  the  well-known  methoda  of  reducing  the  metal  on  the 
surface,  but  he  prefers  to  use  the  following  methods,  which 
he  daima  as  hia  invention : — ^Plumbago  or  black  lead  ia 
made  to  adhere  to  and  enter  into  the  interstices  of  the 
fabric,  by  grinding  it  very  jfine,  agitating  it  with  water,  and 
immersing  the  fabric  therein ;  and,  in  some  cases,  the  &bric 
may  be  boiled  in  it.  A  compound  of  iron  and  sine  is  pro- 
duced by  subjecting  a  mixture  of  pieces  of  iron  and  anc, 
tor  some  hours,  to  a  temperature  just  below  that  at  which  it 
distils,  in  an  iron  vessel,  closely  luted,  with  a  pipe  proceed- 
ing therefrom,  as  is  usual  in  distilling  zinc ;  a  crystalline 
compound  is  thus  produced,  which  is  ground  into  fine 
powder,  and  mixed  with  the  black  lead;  and,  as  this  com- 
pound readily  reduces  many  metallic  salts,  in  consequence  of 
its  affinity  to  oxygen,  it  is  very  useful  in  obtaining  a  metallic 
surface.  Another  method  of  obtaining  a  metallic  surface  on 
one  side  of  the  fabric,  consists  in  attaching  plates  or  .other 
pieces  of  metal  closely  to  the  other  side.  To  produce  a  con- 
ducting surface  of  copper,  the  fabric  is  impregnated  with  a 
salt  of  that  metal,  which  is  then  reduced  by  the  aid  of  the 
liquid  termed  glycerine :  any  of  the  substances  known  as  re- 
ducing agents  may  be  employed  for  the  reduction  of  the  metal 
in  the  fabric;  and  it  may  also  be  reduced  by  connecting  the 
fabric  with  a  galvanic  arrangement,  so  that  the  hydrogen 
generated  may  pass  through  it.  Another  mode  of  reducing 
metal,  particularly  applicable  to  gold  and  silver,  consists  in 
exposing  the  fabric,  which  has  been  impregnated  with  a 
metallic  salt,  to  the  action  of  a  current  of  phosphoretted 
hydrogen  uid  other  gases:  the  fabric  is  placed  in  an  air- 
tight chamber,  from  which,  by  the  admissifNi  of  hydrogen  or 
ordinary  coal-gas,  the  air  is  ejected,  and  passes  off  through  a 
bent  pipe,  which  terminatea  under  the  surface  of  the  water 
in  a  pneumatie  cistern ;  the  reduction  of  the  metal  is  then 
completed,  by  passing  phosphoretted  hydrogen  through  the 
chamber.  This  gas  is  generated  from  phosphorus  and  a 
solution  of  caustic  potash,  the  surface  thereof  being  covered 
with  a  portion  of  aether,  which,  becoming  volatized  on  the 
application  of  heat,  expels  the  air  from  the  retort,  and 
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thereby  prevents  the  combustion  of  the  phosphoretted  hydro- 
gen. To  produce  a  more  perfect  union  of  the  fabric  and  the 
metal,  the  patentee  sometimes  introduces  or  weaves  thin 
wires  into  the  fabric,  at  intervals.  Phosphorus  dissolved  in 
sulphuret  of  carbon  (which  may  be  diluted  with  turpentine) 
is  also  used  for  reducing  metallic  salts,  with  which  the 
fabrics  are  to  be  impregnated,  after  having  been  dipped  in 
the  solution  of  phosphorus. 

With  regard  to  the  deposition  of  metal  on  fabrics,  one 
method  consists  in  covering  a-sheet  of  iron,  on  one  side,  with 
a  porous  diaphragm  (using  any  of  the  materials  ordinarily 
employed  in  sustaining  galvanic  batteries;  but,  by  prefer* 
ence,  a  mixture  of  equal  quantities  of  plaster  of  Paris  and 
Roman  cement),  and  fixing  the  fabric  on  the  other  side,  by 
means  of  wax,  or  any  other  substance  not  soluble  in  the 
metallic  solution.  Two  or  more  sheets,  thus  arranged,  are 
placed  in  a  vessel,  containing  the  solution  of  metal  to  be 
deposited,  and  are  connected  together  by  wires,  which  pro- 
ceed from  each  sheet  of  iron  to  the  cloth  on  the  next  sheet, 
so  as  to  form  a  galvanic  series.  The  fabric  may,  if  preferred, 
be  made  to  surround  a  plate,  or  other  suitably  shaped  piece 
of  metal,  and  be  attached  thereto  by  paste,  or  other  suitable 
material ;  which  paste  may  be  mixed  with  black  lead,  or  the 
compound  of  zinc  and  iron,  or  the  finely  precipitated  metal 
obtained  by  the  aid  of  glycerine.  Another  method  consists 
in  pasting  the  fabric  upon  a  plate  of  amalgamated  zinc  or 
other  metal,  and  rubbing  the  compound  of  zinc  and  iron 
upon  its  surface;  it  is  then  placed  in  a  suitable  metallic 
solution,  and  attached  to  the  zinc  plate  of  a  galvanic  battery, 
whilst  another  plate  or  piece  of  the  metal  to  be  deposited  i» 
connected  to  the  copper  plate  of  the  battery. 

The  patentee  claims  the  method  of  preparing  or  treating^ 
the  fabrics,  herein  described,  by  impregnating  and  covering 
them  with  metal  or  metals,  by  electro-deposition,  so  as  to» 
obtain  a  material,  which,  on  account  of  its  lightness  and 
other  valuable  properties,  is  peculiarly  suitable  for  covering 
roofs,  and  the  bottoms  of  ships  and  vessels,  and  other  sur- 
faces, and  for  many  other  useful  purposes.— {/92ro//e(/  in  the 
Jnrolment  Office,  October,  1843.] 
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7b  William  Fletcher^  of  Moreton  House,  in  the  county 
of  Buckingham,  clerk,  for  certain  improvements  for  the 
purpose  of  securing  corks,  or  substitutes  for  corks,  in  the 
mouths  of  bottles,  or  vessels  of  the  nature  of  bottles, 
whether  made  of  pottery,  or  of  pottery  oftlie  kind  called 
stone-ware,  or  of  glass. — [Sealed  24th  Auguat,  1843.] 

This  improved  method  of  securing  corks  in  bottles,  consists 
in  making  a  hole  through  the  mouth  or  neck  of  the  bottle, 
or  vessel  of  the  nature  of  a  bottle,  in  such  a  manner,  that, 
when  the  cork  is  placed  in  the  neck  of  the  bottle,  a  pin  may 
be  passed  through  the  neck  and  the  cork  or  stopper,  which 
will  be  prevented  from  being  forced  out  of  the  mouth  of  the 
bottle,  by  the  pressure  of  any  aerated  or  fermented  liquor 
contained  therein. 

The  claim  made  by  the  patentee  is,  the  mode  of  manufac- 
turing bottles,  or  vessels  of  the  nature  of  bottles,  with  holes 
in  the  mouths  or  necks,  to  facilitate  the  securing  of  corks  or 
stoppers  therein. — [InroUed  in  the  Inrolment  Office,  Febru- 
ary, 1844.] 


JbcCmtilEc  Aotimt^ 


REPORT  OF  TRANSACTIONS  OF  THE  INSTITUTION 
OF  CIVIL  ENGINEERS. 

(Condnued  from  p.  872.) 


Mr.  Galloway  said,  that  the  surface  of  the  propeller  of  the 
*  Liverpool  Screw/  might  probably  have  been  too  small  at  first, 
and  therefore  each  increase  would  naturally  improve  its  effective 
power.  The  area  of  the  propeller  should  be  in  proportion  to  the 
body  to  be  moved ;  this  law  was  common  to  screw-propeUers 
and  to  paddle-wheels. 

The  President  expressed  the  gratification  he  felt  at  the  usefbl 
discussion  which  bad  been  raised  on  so  interesting  and  novel 
a  subject  as  the  screw  propeller,  which  had  become  one  of  such 
importance  in  steam  navigation,  that  the  Government  had 
directed  the  serious  attention  of  their  officers  to  it;  and  he 
trusted  that  the  examination  of  this  question,  like  that  of  the 
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ttcdon  of  Cornish  engines,  at  the  meetings  of  the  Institution, 
would  materially  tend  to  its  elucidation.  As  soon  as  any  new 
and  really  useful  invention  was  matured,  and  brought  sufficiently 
into  me  to  enable  its  merits  to  be  calmly  discussed,  it  was  one 
of  the  main  objects  of  the  meetings  to  examine  it,  and  he  hoped 
that  in  a  short  time  a  detailed  account  of  the  atmospheric  nul- 
way  would  be  submitted  by  Mr.  Samuda,  for  the  consideration 
of  the  Institution. 

Mr.  Perkins  stated,  that  on  a  recent  examination  of  the 
*  Napol^n'  at  Marseilles,  the  cast  iron  of  which  the  propeller 
was  composed,  was  found  to  have  undergone  considerable  change, 
and  to  have  become  so  soft,  that  it  could  be  cut  with  a  knife. 

Mr.  Grantham  believed,  that  circumstance  was  owing  to  the 
east-iron  propeller  working  too  near  the  copper  sheathing  of  the 
vessel.  Iron  vesels  would  not  be  hable  to  that  objection.  The 
amount  of  oxidation  was  apparently  increased,  by  the  cast  iron 
remaining  in  a  state  of  rest ;  now,  as  screw  propellers  were  usually 
in  rapid  rotation,  and  were  also  generally  so  constructed  that 
they  could  be  unshipped,  they  could  be  painted  and  preserved 
from  any  injurious  amount  of  external  corrosion,  although  a 
chemical  change  might  still  be  induced,  when  the  cast  iron  was 
in  contact  with  copper. 

General  Pasley  had  observed,  in  the  metal  raised  from  the 
wreck  of  the  *  Edgar'  and  the  *  Royal  George,'*  that  the  cast 
iron  was  generally  soft,  and  in  many  instances  resembled  plum- 
bago ;  that  when  smail  pieces  were  cut  from  any  of  the  iron 
guns,  or  that  these  pieces  were  pounded  in  a  mortar,  heat  was 
evolved,  but  after  two  or  three  days  the  metal  cooled  again : 
some  of  the  shot  which  had  been  found,  had  burst  into  several 
pieces,  under  this  heating  action.t 

The  wrought  iron  was  not  so  much  injured,  except  when  it 
was  in  contact  with  copper,  or  gun-metal ;  some  of  it  appeared 
to  have  undergone  an  unequal  action,  and  presented  a  reticulated 
surface,  as  if  the  softer  portions  had  been  destroyed,  leaving  the 
harder  fibres  uninjured.^  Those  portions  of  the  wrought  iron, 
which  were  used  by  the  smiths  in  the  dockyards,  were  declared 
to  be  of  a  better  quality  than  any  modern  iron.  Neither  the 
copper,  nor  the  gun-metd,  were  much  acted  upon,  unless  they 
were  in  contact  with  iron. 

Mr.  Cottam  had  observed,  with  great  attention,  the  iron  guns 
which  were  brought  from  the  *  Royal  George'  to  the  Tower ; 
when  they  arrived,  they  were  soft,  and  could  be  easily  cut  with 


•  The  *  Edgar'  was  sunk  in  1711,  and  the  *  Royal  George'  in  1782. 

t  A  similar  action  was  observed,  in  the  cast-iron  shot  raised  from  the 
*  Mary  Rose/  which  was  wrecked  in  the  reign  of  Henry  VIII. 

X  Thb  appearance  was  also  noticed  by  Mr.  Mallet,  and  is  mentioned  in 
his  paper,  "  On  the  Corrosion  of  Iron,"  &c. — Vide  Minutes  of  Proceed- 
ings, 1843,  p.  517. 
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a  knife  ;  but  when  he  examined  them  some  time  afterwards,  the 
metal  had  resumed  its  original  hardness.  This  was  frequently 
the  case  with  pump-trees,  which  had  become  soft,  from  immer- 
sion in  mineral  water,  but  on  being  taken  out  and  laid  aaide  for 
a  time,  they  became  hard  again. 

Mr.  Galloway  stated,  that  this  spontaneous  deyelopment  of  heat 
by  cast  iron,  which  had  been  long  immersed  in  salt  water,  had 
been  frequently  observed.  A  striking  instance  of  this  kind 
occurred  at  Woolwich,  when  an  attempt  was  made  to  preserre 
the  copper  sheathing  of  vessels  from  corrosion. 

Sir  Humphrey  Davy  suggested  to  the  Admiralty,  that  the  de- 
composition of  the  copper  sheathing  could  be  neutiidized,  by  the 
apphcation  of  tin,  zinc,  or  any  other  easily  oxidable  metal ;  the 
plan  was  tried  on  several  vessels,  by  attaching  to  them  zinc  platea» 
and  the  protection  was  so  perfect,  that  the  ships'  bottoms  became 
covered  with  barnacles  and  weeds.  Cast  iron  was  then  substi- 
tuted, on  the  supposition  that  the  partial  oxidation,  which  would 
be  permitted  by  the  iron,  would  prevent  the  fouling  of  the  copper, 
but  that  the  ordinary  rapid  destruction  would  be  modified. 

The  '  Magicienne  frigate,  having  been  at  sea  some  time*  with 
cast-iron  protectors,  was  docked  at  Woolwich  for  examination  ; 
when  it  was  found,  that  the  protection,  instead  of  being  partial, 
had  been  local,  for  while  the  greater  portion  of  the  sur&ce  of  the 
copper  was  oxidized  as  usuiQ,  the  parts  contiguous  to  the  iron 
had  been  perfectly  protected,  and  were  covered  with  barnacles. 
Mr.  Marsh,  (of  the  Ordnance  Department,)  broke  off  some  small 
pieces  of  the  iron,  which  presented  the  appearance  of  plumbago, 
was  easily  cut,  was  greasy  to  the  touch,  and  left  black  marks 
upon  paper'*' ;  in  a  few  minutes  the  heat  became  so  great,  as  to 


•  In  Dr.  Thomson's  "Annals  of  Philosophy"  are  the  following  re- 
marks : — "  Dr.  Henry  states,  that  '  cast  iron  having  been  in  contact  with 
muriate  of  lime,  or  muriate  of  magnesia,  most  of  the  iron  was  removed.  The 
specific  gravity  was  reduced  to  2-155,  and  what  remained  was  chiefly  plum- 
bago, and  the  usual  impurities.' 

"  Dr.  Brande  found,  that  *  a  cast-iron  gun  had  undergone  a  like  change, 
from  being  long  immersed  in  sea-water.  To  the  depth  of  an  inch  it  was 
converted  into  a  substance,  having  all  the  external  character  of  plumbago. 
The  component  parts  were — 

Oxide  of  iron , 81 

Plumbago   16 

97 

"  Mr.  Mushet,  in  his  work  on  '  Iron  and  Steel,'  states,  that  wrought  iron 
sometimes,  though  ^ery  rarely,  undergoes  the  same  change. 

"  Professor  Daniel,  in  the  *  Quarterly  Journal  of  Science,'  vol.  ii.  p.  290, 
says,  *  I  am  inclined,  under  all  the  circumstances,  to  believe  that  the  triple 
carburet,  as  it  is  at  first  obtained,  consistp  of  iron  and  silicum  in  the  metal- 
line state,  united  to  carbon.  When  brought  into  contact  with  oxygen  gas, 
the  metals  become  converted  to  protoxides,  giving  out  heat,  without  sepa- 
rating from  the  carbon.' 
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ignite  the  paper  in  which  the  pieces  were  enveloped.  The  deve- 
lopment of  heat  was  generally  supposed  to  proceed  from  the 
rapid  absorption  of  oxygen  by  the  mass,  on  being  brought  into 
the  air,  from  the  water,  where  it  had  already  received  a  certain 
amount  of  oxygen ;  the  production  of  heat  being,  in  this  case, 
governed  by  the  same  law  as  that  under  which  animal  heat,  and 
the  heat  of  combustion,  were  developed. 

Mr.  Homersham  said  that  the  water  of  the  Thames,  up  as  high 
as  Richmond,  had  the  same  effect  as  sea-water,  in  rendering  cast 
iron  soft.* 

Mr.  Simpson  believed,  that  if  hard  grey  cast  iron,  with  a  good 
surface,  was  used  for  castings  which  were  subjected  to  the  action 
of  sea- water,  but  little  injurious  effect  was  to  be  dreaded ;  he  was 
so  convinced  of  the  fact,  that  he  was  about  to  use  cast  iron  ex- 
tensively for  piles.  He  had  recently  examined  some  cast-iron 
piles,  which  had  been  in  sea-water  for  sixteen  years,  without  any 
detrimental  effect  being  produced. 

Mr.  Jordan  thought  that  it  was  very  desirable  to  mark  the 
difference  between  the  composition  of  brass,  and  the  alloy  of 
copper  and  tin,  used  in  casting  guns.  With  brass  in  which  zinc 
formed  a  part  of  the  composition,  it  was  probable,  that  the  iron 
would  have  been  acted  upon  with  less  energy,  because  it  was 
more  electro-negative  than  zinc ;  but  the  gun-metal  acted  posi- 
tively upon  the  iron,  and  apparently,  altered  the  substance. 

Mr.  Braithwaite  said,  that  the  proportions  of  the  mixture,  used 
for  the  bearings  of  machinery,  were  usually  92  per  cent,  of  copper 
and  8  per  cent,  of  tin. 

The  Fresident  said,  that  although  the  discussion  had  taken  a 
direction  which  had  not  been  anticipated,  and  was  foreign  to  the 
original  subject,  he  had  not  attempted  to  lead  it  back  again, 
because  the  question  of  the  causes  of  the  chemical  change  in  cast 
iron,  in  certain  positions,  and  the  means  of  preventing  it,  was  of 
the  utmost  importance  to  engineers,  particularly  as  in  all  modem 
works  so  much  cast  iron  was  used. 


Mr.  J.  B.  Jordan  exhibited  and  described  a  model,  shewing  the 
principal  pump  valves  used  by  mining  engineers. 

Mr.  Jordan  stated,  that  the  model  before  the  meeting  was  in- 
tended to  illustrate  mining  machinery,  and  was  one  of  a  series, 
now  in  progress  of  construction  for  the  Museum  of  Economic 

*'  By  analysis,  he  found  the  substance  to  consist  of — 

Red  oxide  of  iron     7*0  =     62  black  oidde 
4*9  silex 
11*2  carbon 
"  I'he  same  author  states  an  important  fact,  bearing  on  the  present  ques- 
tion, namely,  *  that  it  took  three  times  as  long  to  saturate  an  acid,  when  it 
acted  on  white  cast  iron,  as  when  it  acted  on  the  grey  kind.'  " 
♦  Vide  also  Trans,  lust  C.  E.,  vol.  i.  p.  204. 
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Geology.  There  were  eight  differently  constmcted  yalves  in  it, 
each  surmounted  by  a  glass  valye-ehamber  and  pipe  ;  the  large 
central  pump  served  to  circulate  the  water  through  all  the  valves 
simultaneously,  so  as  to  shew  their  comparative  action ;  the 
water  was  then  discharged  from  the  collar  launders  over  each 
valve,  into  that  at  the  head  of  the  pump,  so  that»  by  repetitions  of 
the  pump-stroke,  the  circulation  through  the  valves  might  be 
kept  up  at  pleasure. 

The  valves  shewn  in  the  model  might  be  divided  into  four 
classes : — 

1st.  Those  in  which  no  attempt  was  made  to  counteract  or 
avoid  the  violence  of  the  beat,  or  concussion,  on  closing  the 
valve. 

2nd.  Those  in  which  that  evil  was  reduced,  by  dividing  the 
horizontal  area  of  the  valve  into  several  parts. 

3rd.  Those  in  which  the  same  object  was  attained,  by  reducing 
the  horizontal  area  of  the  moving  part  of  the  valve. 

4  th.  That  in  which  the  concussion  was  reduced  to  any  desired 
amount,  by  making  one  side  or  portion  of  the  column,  to  & 
certain  degree,  balance  the  other. 

Valves  of  the  first  class  were  so  well  known,  that  they  required 
little  description ;  they  were  the  common  pump  clack,  moving 
on  a  leather  joint,  and  having  generally  a  very  small  water-way 
— the  improved  metal  joint  clack,  in  which  the  water-way  was 
much  increased — ^and  the  '  button  clack,'  or,  as  it  was  called  in 
Cornwall, '  Scantlebury's  clack,'  which  was  a  disc  of  metal  with 
a  central  spill  or  stalk,  which  rose  and  fell  in  a  guide.  Of  these 
valves,  the  second  was  considered  the  best,  inasmuch  as  it  had 
the  largest  water-way  (some  portion  of  which  was  direct),  and  it 
was  free  from  some  minor  objections,  to  which  the  leather-jointed 
clack  was  liable.  This  valve  was  therefore  in  very  common  use 
in  mine  pumps,  where  the  area  of  the  pump  and  the  height  of 
the  column,  were  not  such  as  to  produce  any  serious  inconve- 
nience from  concussion,  in  closing  the  valve. 

In  the  second  class  of  valves,  the  injurious  effect  of  a  violent 
beat  was  somewhat  avoided,by  the  ingenious  expedient  of  dividing 
the  valve  into  several  rings,  or  segments.  The  simplest  of  this 
class,  was  the  well-known  *  butterfly  valve,'  in  which  two  semi- 
circular parts  opened  on  a  central  hinge  of  leather,  and  the  beat 
was  divided  into  two  parts ;  but  as  those  closed  at  the  same  time, 
the  concussion  was  principally  reduced  by  the  fall  not  being  so 
great.  The  next  valve  was  composed  of  several  triangular  pieces, 
opening  on  leather  joints,  from  the  circumference  of  the  valve 
seating ;  it  had  been  much  used  by  Capt.  Reed,  of  the  Mold 
Mines,  Flintshire,  and  was  reported  of  favourably  by  several 
other  mining  engineers.  It  closed  with  very  slight  concussion, 
on  account  of  the  area  of  each  part  being  small,  the  base  of  each 
triangle  foiming  the  joint,  while  the  water-way  was  hu^e,  and 
nearly  all  direct,  admitting  the  mass  of  water  to  pass  forward,  in 
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lines  parallel  to  the  sides  of  the  pump.  In  the  other  valves  of 
this  class,  no  leather  was  used,  a  circumstance  which  rendered 
them  more  apphcable  to  large  pumps,  where  continuous  working 
was  of  the  utmost  importance,  particularly  in  the  case  of  deep 
mines* 

The  two  annular  valves  shewn,  were  invented  by  Mr.  Hosking 
of  the  Perran  Foundry,  and  Mr.  Jenkyn  of  the  Copper-house 
Foundry,  (Cornwall).  The  first  of  these  was  composed  of  a 
series  of  rings  working  on  a  vertical  spill,  each  ring  having  its 
seat  on  the  one  beneath  it ;  these  rings  had  different  areas,  and 
fell  in  succession  through  a  small  space,  compared  with  that 
which  would  be  requisite  if  the  valve  were  in  one  piece,  so  that 
the  concussion  was  much  reduced,  while  the  water-way  was  in- 
creased ;  but  the  latter  being  all  lateral,  it  was  requisite  to  have 
a  large  valve  chamber.  The  beats  of  this  valve  were  formed 
of  tin. 

Mr.  Jenkyn* s  valve  differed  in  construction  from  the  one  just 
described,  in  having  the  rings  connected  with  each  other  by 
shackle-joints,  instead  of  their  working  on  a  vertical  spill ;  the 
mode  of  forming  the  beat  was  also  peculiar ;  it  was  composed  of 
two  thicknesses  of  leather,  between  which,  wedges  of  wood  were 
driven  into  a  groove  cast  for  their  reception  in  the  rings  ;  these 
materials  were  so  placed,  that  the  edges  of  the  leather,  and  the 
end  grain  of  the  wood,  might  form  the  striking  surface  of  the 
beat,  after  being  turned  off  in  the  lathe. 

In  the  third  class  of  valves,  which  avoided  concussion  by 
reducing  the  horizontal  area  of  the  moving  parts,  were  Messrs. 
Harvey  and  West's,  and  Mr.  Hosking's  double-beat,  and  Mr. 
Darlington's  cylindrical  single-beat  valves.  The  first  of  these 
was  a  modification  of  the  double-beat  steam  valve,  so  long  used 
in  the  Cornish  engines ;  the  second  named  was  similar  in  prin- 
ciple, and  was  only  slightly  different  in  construction.  They 
were  good  valves,  each  giving  large  lateral  water-ways,  and 
therefore  they  required  valve  chambers  of  corresponding  size,  to 
ensure  their  perfect  action. 

Mr.  Darlington's  cylindrical  single-beat  valve,  was  contrived 
for  a  large  set  of  pumps  under  his  management,  at  the  Alport 
Mines  (Derbyshire.)  The  rising  column  of  this  pump,  was 
38  inches  diiuneter  and  22  fathoms  in  height ;  it  was,  therefore, 
desirable,  in  such  a  pump,  to  reduce  the  concussion  as  much  as 
was  consistent  with  the  power  of  closing  the  valve  in  proper 
time ;  this  was  accomplished,  by  causing  a  cylinder  to  rise  over 
a  metal-ring  packing  in  the  seating  of  the  vidve,  so  much,  as  to 
give  a  large  lateral  water-way  under  the  beat,  formed  by  the 
bottom  of  the  cylinder.  This  valve  was  found  to  act  well,  but  it 
required  a  very  large  chamber  for  the  water  to  enter ;  the  reason 
for  adopting  one,  instead  of  two  beats,  was  to  avoid  or  lessen  the 
leakage,  caused  by  chips  getting  between  either  of  the  beats. 

The  only  valve  belonging  to  the  fourth   class,  was  that  of 
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Messrs.  Palmer  and  Perkms ;  it  consisted  of  an  elliptical  disc, 
moving  on  an  axis  placed  parallel  with,  and  near  to,  the  nuncNr 
a2ds  of  the  ellipse,  and  closing  at  a  considerable  angle,  against 
the  interior  surface  of  a  cylinder.  In  a  valve  so  constnicted,  it 
would  be  readily  perceived,  that  the  concussion  might  be  re- 
duced to  any  extent,  by  bringing  the  working  axis  nearer  to  the 
geometric  axis  of  the  ellipse ;  because  the  force  with  whidi  it 
dosed,  must  depend  on  the  difference  of  area  between  the  npper 
and  lower  portions  of  the  disc.  It  possessed  an  advantage  in  the 
extent  and  character  of  its  water-way,  over  all  the  other  valves 
described,  nearly  the  whole  of  the  water-passage  being  parallel  to 
the  sides  of  the  pump.  On  the  other  hand  it  was  objected,  that 
the  axis  would  be  liable  to  rapid  abrasion,  and  consequently  the 
valve  would  become  leaky ;  but  Mr.  Jordan  did  not  concur  in 
the  opinion,  of  that  being  an  insurmountable  difficulty,  and  he 
hoped  that  the  valve  would  be  tried,  under  circumstances  which 
would  put  its  merits  to  a  severe  test. 

Mr.  Taylor  said,  that  the  subject  of  valves  for  pumps  had  been 
so  ably  treated,  by  Mr.  Homersham,  in  his  paper  (which  was 
read  before  the  Institution  last  session),  and  in  the  discussion 
upon  it,  that  there  remained  but  little  for  him  to  say.  He  could 
not,  however,  allow  the  model,  which  had  been  exhibited  by  the 
permission  of  Sir  Henry  De  la  B6che,  to  pass  without  a  few 
remarks. 

In  Cornwall,  after  the  improvements  in  steam-engines  had 
made  considerable  progress,  attention  was  directed  to  the  more 
perfect  construction  of  the  piunps.  The  plunger  was  introduced 
about  that  period,  and  the  merit  of  it  has  been  claimed  by  dif- 
ferent parties*  ;  its  use  was  attended  with  many  advantages,  and 
had  now  become  almost  universal. 

Some  of  the  benefits  derived  from  its  substitution  for  the 
common  piston  or  bucket,  had  no  reference  to  the  subject  of 
valves,  and  therefore  need  not  be  mentioned.  In  one  point  it 
was  of  great  importance  ;  for,  as  the  size  of  the  water-way  of  the 
valves  in  the  bucket,  was  necessarily  limited  by  the  diiuneter  of 
the  working  barrel,  an  arrangement  like  that  of  the  plunger 
pump,  which  permitted  both  valves  to  be  fixed  in  seatings,  of 
which  the  areas  might  be  increased  to  any  convenient  extent, 
became  the  more  desirable ;  it  was  therefore  extraordinary,  that 
such  tardiness  had  been  exhibited  in  taking  advantage  of  such 
an  obvious  improvement,  when  the  principle  had  been  long 
known,  and  the  loss  of  power,  consequent  on  the  former  system, 
was  admitted.  The  model,  which  had  been  explained  by  Mr. 
Jordan,  shewed  how  much  the  attention  of  engineers  had  now 
been  directed  to  the  subject. 


*  The  plonger  was  used  by  Sir  S.  Morland  in  1689,  for  the  force-pumps 
at  the  Machine  de  Marly. 
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In  the  discusfiion  of  Mr.  Homersham's  paper^  Mr.  Taylor  had 
mentioned  the  advantage  which  had  resulted  ^m  the  extension 
of  ihd  water-way  of  some  large  pump-work,  by  having  two  suction- 
pipes,  or  wind-bores,  and  thus  doubling  the  passage  through  the 
valves. 

It  appeared  important,  for  all  valves  that  discharged  the  water 
laterally,  that  more  space  should  be  provided  round  the  seatings 
in  which  they  were  placed,  and  for  want  of  that  precaution,  some 
excellent  valves  had  not  answered  so  well  as  they  would  other- 
wise have  done.  That  which  was  invented  by  Mr.  Darlington, 
to  avoid  some  inconveniences  in  the  use  of  the  double-beat  valves, 
would  have  been  improved  by  an  enlarged  space  around  it. 

As  mines  increased  in  depth,  and  the  volume  of  water  became 
larger;  as  steam-engines  came  into  use,  having  a  rapid  and 
sudden  motion,  as  compared  with  that  of  water-wheels,  which 
were  formerly  universally  employed  for  pumping,  a  great  incon- 
venience was  felt,  from  the  concussion  in  the  columns  of  the 
pumps  ;  this  was  occasioned  by  the  beating  of  the  valves  upon 
their  seats,  and  in  pumps,  of  the  diameter  needful  for  draining 
some  of  the  mines,  this  evil  became  very  serious.  Almost  all 
the  improvements  in  valves  were  made  with  that  view ;  the  divi- 
sion of  the  old  butterfly  valve  into  segments  was  an  obvious  first 
step ;  it  had  succeeded  extremely  well,  and  was  still  not  much 
excelled.  The  annular  valves  of  Hosking,  Jenkyn,  Simpson, 
and  others,  were  based  on  the  admitted  principle,  of  dividing 
the  falling  clacks  into  several  parts,  that  they  should  not  rise  so 
high,  and  that  they  might  collapse  in  succession,  and  thus  avoid 
concussion. 

Harvey  and  West's  double-beat  valve  partook  of  that  principle, 
but  was  stated  to  have  the  advantage  of  presenting  a  small  area 
to  be  acted  upon  by  the  pressure  of  the  column  of  water  upon  it. 
Darlington's  valve,  which  was  contrived  to  avoid  the  inconve- 
nience, arising  i^om  the  leakage,  irom  both  the  beats  of  Harvey 
and  West's  valve,  when  any  substance  obstructed  its  perfect 
closing,  presented  also  a  small  area  for.the  pressure  to  act  upon ; 
but,  as  it  discharged  the  water  laterally,  it  required  an  increased 
space  around  the  seating. 

The  model  exhibited  a  valve,  introduced  by  Messrs.  Palmer 
and  Perkins,  upon  a  principle,  by  which  concussion  might  be 
considerably  reduced,  by  bringing  into  action  a  part  of  the  super- 
incumbent pressure,  to  check  the  descent  in  closing  the  orifice. 
This  valve  had  not  yet  been  tried  in  large  pumps  ;  but  the  opinions 
of  practical  men  appeared  to  be  in  its  favour.* 

*  A  valve  of  a  verygimilar  construction  is  described  in  Belidor's  "Archi- 
tecture Hydraulique,'*  vol.  iii.  p.  221,  as  having  been  introduced  by  him  in 
1737,  for  the  improvement  of  the  water-works  at  the  Pont  Notre  Dame, 
Paris.  The  situation  of  the  pivot  of  the  valve,  is  described  to  be  at  one- 
twelfth  part  beyond  the  line  of  the  geometrical  diameter  of  the  pump-barreL 
A  diagram  of  this  valve  was  exhibited  to  the  meeting. 
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In  the  construction  of  all  valves,  it  was  of  importance,  not  only 
to  attend  to  the  points  which  had  been  mentioned,  but  also  to 
their  durability,  and  their  facility  of  removal  and  repair.  -The 
actual  cost  of  the  valves  was  of  little  importance,  when  compared 
with  the  labour  and  hindrance  in  removing,  or  changing  them, 
where  the  influx  of  water  was  great.  Serious  expense,  and  loss 
of  time,  were  frequently  occasioned  by  such  stoppages,  and  the 
deeper  parts  of  the  mines  were  exposed  to  obstructions,  which 
were  overcome  with  great  difficulty,  notwithstanding  many  inge- 
nious and  well-arranged  contrivances,  to  render  the  process  of 
repair  easy  and  expeditious.  Very  powerM  capstans  and  other 
'  means  were  provided  for  these  emergencies,  and  as  the  labour  of 
fifty  or  sixty  men  was  sometimes  required  to  work  these  ma- 
chines, it  would  be  easily  conceived  how  important  it  was,  that 
such  operations  should  occur  as  seldom  as  possible,  and  that  the 
most  perfect  and  durable  construction  should  be  aimed  at. 

Mr.  Perkins  observed,  that  although,  at  the  first  view,  a  certain 
degree  of  resemblance  might  appear  to  exist,  between  Belidor's 
valve  and  the  disc  valve  of  Palmer  and  Perkins,  there  existed  in 
reality  but  little  similarity  between  them.  The  former  was  placed 
horizontally,  whether  used  as  a  clack,  or  as  a  bucket;  in  all 
cases,  it  required  to  be  adjusted  to  a  seating  formed  of  reversed 
cones,  like  the  ring  of  a  steam  throttle  valve,  and  it  was  always 
attached  to  a  packed  bucket  or  piston ;  whereas  the  latter  worked 
at  an  inclination  of  about  ^th  of  the  diameter  of  the  pump ;  it 
was  adjusted  within  the  bored  pipe  without  any  seating ;  and  it 
formed  a  piston  without  any  paclang.  Its  form  being  that  of  an 
oblique  section  of  a  solid  cylinder,  whose  diameter  was  equal  to 
the  interior  of  the  working  barrel,  and  the  line  of  its  suspension 
being  beyond  the  diameter,  the  areas  of  the  two  portions  of  its 
surface  were  unequal ;  consequently,  there  was  more  pressure  on 
one  side  of  the  Ime  of  suspension  than  on  the  other.  By  this 
extra  amount  of  pressure,  the  disc  was  turned  on  its  axis,  allowing 
a  free  passage  for  the  water,  parallel  with  the  sides  of  the  pump. 
The  closing  of  the  lower  valve  on  the  return  stroke  was,  for  this 
reason,  without  noise  or  concussion.  It  was  evident  also,  that  as 
packing  was  not  necessary  for  the  disc  piston,  and  as  the  rubbing 
surface  of  its  periphery  was  very  small,  the  friction  must  be 
greatly  diminished. 

Messrs.  Bramah  and  Robinson  made  an  experiment  for  com- 
paring a  pump,  with  a  packed  bucket  and  butterfly  valves,  with 
one  having  a  disc  piston ;  the  diameter  of  both  pumps  was  10 
inches,  with  a  stroke  of  8  inches,  a  lever  of  six  to  one,  and  a 
lift  of  water  of  5  feet ;  it  was  found  that  the  former  required  a 
force  equal  to  460  lbs.,  and  the  latter  196  lbs.,  to  complete  a 
stroke. 

As  regarded  their  duration ;  a  disc  pump  7  inches  diameter, 
with  a  stroke  of  8  inches,  and  a  lift  of  40  feet,  drawing  its  water 
through  600  feet  of  suction  pipe,  rising  in  that  lengUi  28  feet 
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▼ertically,  and  worked  by  a  ateam-engine  26  strokes  per  minute, 
had  been  found,  after  working  nearly  night  and  day,  at  the 
Equitable  Gas  Works,  during  fifteen  months,  without  repair,  to 
exhibit  but  little  appearance  of  wear  in  the  piston  ;  and  both  it, 
and  the  dack  valve,  were  perfectly  tight. 

As  the  subject  appeared  to  interest  the  Institution,  he  promised 
to  present,  on  a  future  occasion,  a  more  detailed  account  of  some 
similar  pumps,  with  the  actual  results  obtained. 

Mr.  Lowe  corroborated  the  statement  of  the  efficiency  and 
duration  of  the  valve  used  at  the  Equitable  Gas  Works ;  its 
friction  was  necessarily  very  small,  for  as  it  formed  at  the  same 
time  both  piston  and  valve,  and  in  the  return  stroke,  from  its 
nearly  vertical  position  in  the  working  barrel,  the  parts  in  con- 
tact were  reduced  to  the  area  of  the  points  of  the  minor  axis  of 
the  disc,  the  friction  was  in  proportion  to  that  area.  As  a  seat 
valve,  he  thought  it  less  liable  to  become  defective  than  any 
other,  as  it  was  scarcely  possible  for  any  sand,  or  other  foreign 
matter,  to  lodge  upon  it,'  and  the  valves,  which  he  had  seen  at 
work,  did  not  shew  any  symptoms  of  being  so  affected. 

Mr.  Farey  said,  that  it  was  an  axiom  relative  to  steam-enfi;ines, 
that  their  action  became  more  perfect  as  their  size  increaseoC  but 
that  this  could  not  apply  correctly  to  pump  valves  ;  for,  as  their 
size  had  augmented,  the  difficulties  in  their  construction  had  been 
more  fully  developed.  With  small  valves  it  had  been  considered, 
that  the  vertical  height  of  the  lift  of  a  clack,  should  be  one- 
fourth  of  the  diameter  of  the  barrel,  but  it  was  evident  that  rule 
could  not  be  adhered  to  with  large  valves.  Other  forms,  allow- 
ing a  free  passage  for  the  water,  had  therefore  been  resorted  to, 
and  with  great  success,  but  there  was  still  room  for  improvement. 

He  had  a  high  opinion  of  the  valve  which  had  been  used  ori- 
^[inally  by  Messrs.  Boulton  and  Watt,  and  which  was  called,  from 
Its  form,  the  *  Bishop's  cap.'  It  consisted  of  four  triangular  flaps 
of  leather,  hinged  on  the  periphery  of  the  valve,  and  meeting  m 
the  centre ;  the  number  of  these  flaps  had  been,  he  believed,  in- 
creased to  six  and  eight  for  very  large  sizes,  and  they  afforded  a 
very  free  passage  for  the  water. 

Much  yet  remained  to  be  done,  in  improving  the  valves  of  the 
air-pumps  of  steam  engines,  especially  in  adapting  them  to  the 
speed  of  the  engine,  so  as  to  avoid  the  loss  of  power,  consequent 
on  drawing  or  forcing  the  water  through  contracted  passages. 

Mr.  Jordan  was  happy  to  find  his  opinion  of  the  disc  valve 
corroborated.  He  had  viewed  it  almost  entirely  as  a  clack  valve, 
on  which  the  whole  weight  of  the  column  of  water  would  rest, 
and  for  that  purpose  he  thought  it  particularly  suited.  He  could 
not  agree  in  the  opinion  that  chips  of  wood  or  other  substances 
would  be  liable  to  accumulate  near  the  axis,  and  render  it  leaky. 
He  thought,  on  the  contrary,  that  it  would  clear  itself  very 
easily,  and  as  the  faces  or  seats  were  vertical,  it  was  not  possible  for 
anything  to  rest  upon  them.    It  had  been  urged  that  these  valves 
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were  difficult  of  construction,  and  would  scarody  be  found  tight, 
under  a  very  heavy  column.  He  conceived,  however,  that  with 
modem  machinery  there  could  not  be  any  trouble  in  making 
them  perfectly  accurate,  and  that  the  simple  addition  of  a  beard 
of  leather,  fixed  on  the  upper  side  of  the  longer  portion  of  the 
valve,  and  to  the  seating  at  the  shorter  part,  would  rendo'  the 
valves  quite  tight. 

Mr.  Homersham  observed,  that  any  particular  form  and  pro- 
portion of  a  valve,  which  enabled  it  to  answer  well,  in  one 
situation,  was  no  criterion  of  its  doing  the  same,  under  other 
circumstances ;  for  instance,  the  suction  and  delivery  valves,  of 
the  pump  of  a  Cornish  mine  engine,  required  to  be  differently 
proportioned ;  as,  in  order  to  follow  the  speed  of  the  plunger, 
the  water  was  obliged  to  move  through  the  former  more  rapidly 
than  through  the  latter ;  for  the  velocity  of  the  down  stroke  of 
the  steam  piston  of  a  Cornish  engine,  was  chiefly  r^ulated  by 
the  portion  of  the  stroke  at  which  the  steam  was  cut  off,  whereas 
its  velocity  in  going  out,  was  most  usually  adjusted  by  varying 
the  period  of  the  pause  at  the  end  of  the  stroke ;  although  it 
was  abo  somewhat  governed  by  the  number  of  strokes  per  mi- 
nute which  were  required  to  be  made.  Therefore,  as  the  plunger 
always  moved  quicker  in  the  former,  than  in  the  latter  case,  the 
velocity  of  the  passage  of  the  water  through  the  suction  valve 
(unless  its  area  was  increased),  was  greater  than  through  the  de- 
livery valve,  and  the  moving  part  of  the  valve,  against  which  tlie 
water  impinged,  required  to  be  heavier  in  the  former  than  in  the 
latter,  to  insure  its  closing,  before  the  return  stroke  of  the  engine 
commenced.  This  had  been  pointed  out  in  his  paper  on  valves, 
which  was  read  in  the  last  session*,  and  a  rule  was  given  for 
their  relative  weights,  which  should  always  be  in  proportion  to 
the  velocity  of  the  water  passing  through  tiiem  ;  if  this  were  not 
attended  to,  and  they  were  bom  made  of  the  same  wei^t,  the 
delivery  valve  would  not  open  freely,  and  thus  more  weight  would 
be  required  to  carry  the  engine  '  outside,'  and  tiie  duty  would  be 
diminished.  He  was  therefore  of  opinion,  that  every  valve  re- 
quired to  be  adjusted  expressly  for  the  situation  in  which  it  was 
placed,  and  the  duty  it  was  required  to  perform. 

Mr.  Ghilloway  drew  the  attention  of  the  meeting  to  a  pump 
which  was  introduced  by  Mr.  Jacob  Perkins  in  in  I820ts  and  was 
rewarded  by  the  Society  of  Arts.  The  barrel  consisted  of  four 
boards,  nailed  together,  so  that  its  horizontal  section  formed  a 
square.  The  bucket-rod  was  enlarged  to  a  broad  end,  intersect- 
ing the  square  diagonally ;  to  this,  two  valves  were  affixed  by 
leathern  hmges.  Their  form  was  that  of  an  isosceles  triangle, 
the  base  of  each  being  united  to  the  rod,  and  the  other  sides 


♦  Vide  Minutes  of  Proceedings,  1848,  p.  195. 

t  Vide  •*  Transactions  of  the  Society  of  Arts,"  1820,  vol.  xxxviii.,  p.  106, 
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resting,  in  an  inclined  position,  against  the  inner  sides  of  the  ' 
barrel,  filling  the  entire  area.    In  the  down  stroke  of  the  bucket, 
this  form  offered  little  opposition  to  the  water,  and  was  suffi- 
ciently tight  for  common  purposes,  with  but  little  friction. 

Mr.  Galloway  subsequently  constructed  a  pump  with  a  wooden 
barrel,  in  which  the  yalye  was  in  one  piece  ;  the  preponderating 
action,  like  that  of  the  oval  disc  pump,  was  effected,  by  giving 
the  barrel  the  form  of  a  trapezium,  the  valve  being  suspended  by 
an  axis,  which  crossed  it  at  the  bases  of  the  two  unequal  parts. 
Neither  the  trapezium  valve,  nor  that  of  Jacob  Perkins,  were,  he 
conceived,  generally  applicable ;  their  utility  would  not  extend 
beyond  domestic  purposes,  or  those  countries  where  the  means 
of  boring  cylindrical  barrels  were  not  attainable. 

Mr.  (Calloway  was  of  opinion,  that  the  principal  objections  to 
the  elliptical  disc  valve  were,  first,  that  as  the  axis  of  the  valve 
did  not  coincide  with  the  minor  axis  of  the  ellipse,  the  spindle 
would  either  bend,  on  the  valve  being  raised  to  a  vertical 
position,  or  it  woidd  not  fit  the  cylinder  when  it  was  shut; 
secondly,  that  there  was  no  compensation  for  abrasion  across 
the  minor  axis,  so  that  when  the  valve  was  worn,  either  by  the 
firiction  of  sand  or  from  other  causes,  it  would  become  leaky. 

Mr.  Galloway  then  exhibited  a  form  of  valve,  by  which  he  sub- 
mitted these  objections  would  be  obviated.  If  an  ellipse  was  in- 
tersected diagonally,  at  an  angle  of  45^  with  the  major  and  minor 
axes,  and  one  portion  was  turned  over,  so  as  to  produce  a  heart- 
shaped  figure,  when  joined  to  the  other  portion  by  a  hinge  ;  it 
was  obvious  that  these  two  leaves,  when  placed  in  a  cyfinder^ 
would  fill  the  cavity  as  the  original  ellipse  had  done;  both 
the  minor  and  major  axes  being  at  different  angles.  These  leaves 
being  supported  from  beneath  by  rods  with  ball  and  socket 
joints,  the  wear  in  any  direction  would  be  compensated  by  the 
extension  of  the  leaves,  as  their  constant  tendency  was  to  become 
horizontal.  The  rocking  rods,  acting  at  points  on  the  leaves 
where  the  preponderance  of  surface  was  in  one  direction,  enabled 
the  water  to  open  and  close  them,  with  that  easy  motion  which 
was  so  much  desired  in  heavy  lifts. 

Mr.  Jordan  wished  it  particularly  to  be  understood,  that  he 
had  directed  attention  to  the  disc  valve,  hoping  that  from  its 
simplicity  of  action,  it  might  be  tried  and  found  serviceable,  for 
the  clacks  of  deep  mine  pumps,  of  large  diameter,  and  working 
under  a  column  of  from  10  to  50  fathoms  in  height. 

There  was  little  doubt  of  the  valve  being  tight  under  ordinary 
circumstances,  and  with  short  lifts,  but  when  a  heavy  column  of 
water  was  allowed  to  rest  upon  a  valve,  the  slightest  inaccuracy 
was  detected. 

Mr.  Homersham  differed  in  opinion  with  Mr.  Jordan,  as  to  the 
applicability  of  the  disc  valve  to  deep  mine  pumps.  He  con- 
ceived there  would  be  a  certain  amount  of  difficulty,  in  con- 
structing them  so  as  to  be  perfectly  tight,  under  a  heavy  column 
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of  water,  and  the  epindle  or  pivot  of  the  valve  would  require  to 
he  of  large  diameter,  to  inEmre  its  heing  strong  enough  to  l»par  the 
pressure.  It  was  also  necessary,  for  the  perfect  action  of  the 
valve  of  a  pamping  engine,  that  it  should  he  closed,  hy  the  time 
the  piston  of  me  pump  arrived  at  the  top,  or  the  hottom  of  its 
stroke ;  this  could  on^  he  accomplished,  by  the  weight  of  the 
valve  balancing  the  maximum  velocity  <rf  the  water  put  in  mo- 
tion through  it,  BO  that  it  should  begin  to  close  as  the  flow  of 
water  diminished,  and  be  quite  closed  when  the  motion  of  the 
piston  ceaded  ;  this,  he  conceived,  it  would  be  difficult  to  accom- 
plish, with  the  valve  then  under  consideration. 

Mr.  Palmer  remarked,  with  reference  to  these  objections,  that 
the  opinions  given  were  clearly  in  opposition  to  facts,  deduced 
from  fifteen  months*  operation  of  this  pump,  raising  water  under 
a  vertical  column  of  40  feet,  during  wMch  period,  the  slip  or  loss 
of  water  approached  nearer  to  the  calculated  result,  than  any 
pump  duty  that  had  come  under  his  observation. 

In  reference  to  the  second  objection,  it  was  quite  clear  the 
valve-spindle  must  be  of  adequate  strength,  to  support  the 
column  of  water  the  pump  had  to  lift ;  he  believed  that  no  greater 
evil  (considered  in  an  abstract  sense)  could  result  firom  the  use 
of  a  large  spindle,  than  an  increased  friction  at  its  bearings,  and 
a  coiresponding  loss  of  velocity  in  the  fall  of  the  valve.  These 
evils  were,  however,  neutralized,  by  increasing  the  excentricity  of 
the  spindle,  and  thereby  enhuging  the  valve's  area  above  the 
spindle,  which  increased  area  would  always  be  considered,  in 
reference  ta  the  altitude  of  the  column  of  water  above  the  valve, 
in  order  to  insure  the  least  loss  of  water,  and  at  the  same  time 
to  avoid  the  percussive  action,  so  detrimental  in  other  pumps.. 

As  redded  the  third  objection,  namely,  that  there  would  be 
great  difficulty  in  keeping  the  disc-valve  perfectly  tight,  he 
would  remark,  that  in  the  pump  referred  to,  the  minor  axia 
of  the  piston  was  not  sensibly  worn,  while  the  major  axis  was 
shortened  3-20ths  of  an  inch,  but  still  preserving  the  true  elliptic 
form,  and  fitting  the  pump  as  accurately  as  when  first  put  into 
action,  although  the  piston  had  made  upwards  of  16,800,000 
double  strokes,  and  bad  travelled  over  a  rubbing  surfisux  exceed- 
ing 2,100  miles,  during  the  upward  or  effective  stroke. 

The  wear  of  the  clack-valve  at  the  major  axis  was  less  than 
l-30th  part  of  an  inch,  while  at  the  minor  axis  it  had  undergone 
no  change,  although  the  number  of  beats  it  had  made,  equalled 
the  number  of  strokes  of  the  pump. 

The  modifications  of  the  elliptic  disc  piston  and  valve  into  the 
trapezium  form,  as  proposed  by  Mr.  Grtdloway,  appeared  to  him 
to  be  attended,  not  only  with  a  considerable  increase  of  cost  in 
the  manufacture,  and  the  fitting  of  the  trapezium-valve,  and  the 
working-barrel,  but  also  increasing  the  amount  of  rubbing  sur- 
face, with  a  corresponding  amount  oi  wear  and  tear,  as  compared 
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"with  a  pump  having  the  elliptic  valve,  performing  the  like 
anioant  of  duty. 

The  two  semi-elliptic  valves  proposed  by  Mr.  Galloway,  were 
ingenious,  but  they  were  contrived  with  the  view  of  remedying 
an  evil  that  did  not  really  exist  in  the  disc-elliptic  piston  valve, 
namely,  wear  and  tear  of  the  minor  axis,  and  leakage  at  the  parts 
supposed  to  be  worn ;  nor  would  the  action  of  the  two  elUptic 
leaves^  he  conceived,  be  as  efficient  as  the  simple  elliptic  disc- 
piston  valve. 


February  20,  1844. 
The  President  in  the  Chair. 

The  minutes  of  conversation  of  the  meeting  of  February  1 3th,  on 
the  paper  by  Mr.  Grantham,  describing  the  vessel  called  the 
'  Liverpool  Screw,'  and  on  the  model  exhibited  by  Mr.  Jordan, 
shewing  the  various  valves  used  in  pumps,  were  read,  and  a  fur- 
ther discussion  upon  them  ensued,  which  was  extended  to  such 
a  length,  as  to  prevent  any  original  papers  being  read. 


February  27,  1844. 

The  PuEsrDENT  in  the  Chair. 

*'  Description  of  a  Bridge  across  the  river  Shannon  at  Portumna." 
By  Thomas  Rhodes,  M.Inst.C.E. 

This  paper  describes  a  bridge  which  has  been  erected  across  the 
river  Shannon  at  Portumna,  to  form  a  communication  between 
the  counties  of  Ghilway  and  Tipperary,  at  the  spot  where  a  timber 
bridge  formerly  stood. 

The  present  structure  is  composed  of  straight  cast-iron  girders, 
resting  upon  piers  formed  of  timber  piles,  leaving  thirteen  open- 
ings of  18  feet  6  inches  span  each,  between  the  Tipperary  shore 
and  Hayes  Island,  and  twelve  openings  of  the  same  span,  between 
the  island  and  the  outer  pier  of  the  swivel-bridge,  which  is  40  feet 
6  inches  span,  and  is  close  to  the  Gralway  shore.  The  total 
length  of  the  bridge  is  558  feet  6  inches,  exclusive  of  the  width 
of  Hayes  Island,  upon  the  centre  of  which  are  placed  the  toll- 
house, and  a  stone  obelisk,  commemorative  of  the  building  of  the 
bridge,  under  the  direction  of  the  Commissioners  of  the  Public 
Works  for  Ireland.  The  width  between  the  balustrades  is  17 
feet. 

The  ashlar  work  and  rubble  masonry  of  the  abutments  of  the 
pier  of  the  swivel-bridge,  the  toll-house,  and  the  retaining  waUs, 
are  of  Portumna  limestone,  and  are  built  with  hydraulic  mortar, 
the  lime  of  which  was  burnt  from  the  same  description  of  stone 
as  that  used  in  the  building. 
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In  the  foandatioiifl,  the  Bheeting  piles  are  of  red  pine ;  the 
bearing  piles  of  beech  and  larch ;  and  the  main  piles  and  waling 
pieces  for  supporting  the  roadway  girders  are  of  Memel  timber. 

The  earth  haying  been  excavated  down  to  the  solid  strata,  of 
sofficient  space  for  the  abutments,  retaining  walls,  coonterforts, 
and  the  foundations  for  the  swivel  bridge  (the  latter  being  done 
by  means  of  two  coffer-dams)  ;  the  foundation  or  bearing  piles, 
8  feet  long  and  10  inches  in  diameter,  were  driven  4  feet  apart, 
from  centre  to  centre,  along  the  foot  of  the  abutment  walls,  and 
a  capping  of  Dantzic  timber  12  inches  by  6  inches  was  spiked 
to  them ;  the  whole  area  of  the  foundation  under  the  walls  and 
counterforts,  was  covered  with  a  thickness  of  12  inches  of  con- 
crete, composed  of  six  parts  of  clean  gravel  and  sand,  and  one  of 
lime.  A  course  of  flag-stones  7  inches  thick  was  then  laid,  and 
the  walls  were  built,  being  backed  with  well-pounded  clay  from 
the  excavations,  as  the  masonry  proceeded ;  the  space  between 
the  retaining  walls  was  then  filled  to  the  underside  of  the  road- 
way, and  levelled  to  receive  the  broken  stone  or  metalling. 

The  ashlar  work  and  backing  were  laid  flush  in  their  respective 
kinds  of  mortar,  and  every  course  was  well  grouted,  so  that  the 
whole  might  become  one  sohd  mass.  The  mortar  was  made  of 
Portumna  lime,  in  the  proportion  of  two  parts  of  sand  to  one  of 
lime,  fine  sifted  and  wrought  in  a  pug-miU. 

The  main  piles,  14  inches  square,  (after  being  Kyanized,)  were 
driven  at  least  9  feet  into  the  sohd  ground,  at  distances  of  20  feet 
apart,  from  centre  to  centre,  and  were  cut  off  level,  at  the  height 
of  9  feet  6  inches  from  the  surface  of  the  summer  water-level. 
The  caps  were  then  tenoned  upon  them,  all  the  joints  having  in 
them  a  sheet  of  patent  felt  saturated  with  boUed  tar. 

The  cast-iron  girders  are  20  feet  long,  17  inches  deep,  and  \\ 
inch  thick,  with  a  flanch  at  the  top  8  inches  wide,  to  receive  the 
roadway  plates,  and  another  at  the  bottom  of  4  inches  in  width. 
They  are  supported  by  chairs  cast  in  the  caps,  and  are  secured  by 
distance  pieces.  The  roadway  plates  are  \  inch  thick,  secured 
by  bolts  and  nuts,  and  the  joints  made  with  iron  cement.  Cast- 
iron  fascia  plates  are  screwed  to  the  outside  girders,  to  carry  the 
wrought-iron  balustrade. 

Previously  to  leaving  the  manufactory  of  Messrs.  J.  and  R. 
Mallet  (Dublin),  where  they  were  cast,  all  the  girders  were 
proved,  by  placing  them  on  supports  20  feet  apart,  and  suspend- 
mg  from  the  upper  edge  a  weight  of  12  tons,  which  was  made  to 
traverse  from  end  to  end  of  the  girder,  in  order  to  subject  each 
part  to  the  same  test. 

The  swivel  bridge  is  composed  of  two  leaves,  with  a  clear 
opening  of  40  feet  for  the  navigable  channel.  The  ribs  forming 
the  arched  part  of  the  bridge,  from  the  abutment  to  the  centre, 
are  each  cast  in  one  piece,  with  flanches  at  the  radiating  line,  to 
which  the  cross  tic-plate  is  bolted ;  a  continuation  of  each  rib  is 
carried  across  the  upper  frame,  to  the  circular  tie-plate  at  the 
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end ;  these  have  also  flanches  to  correspond  with  those  of  the 
arched  rihs,  and  are  bolted  together  ;  the  flanches  on  the  upper 
edge  of  the  ribs  receive  the  roadway  planking,  which  is  of 
British  oak,  2^  inches  thick.  The  leaves  turn  on  case-hardened 
iron  rollers,  and  require  about  15  tons  of  ballast  to  balance 
them. 

The  construction  is  minutely  described,  with  the  quantity  of 
materials  of  all  kinds  employed,  the  dimensions  of  die  several 
parts  of  the  masonry,  the  timber  work,  and  the  cast  and  wrought 
iron  work. 

The  specification,  the  form  of  tender,  and  the  prices  of  the 
various  portions,  are  given,  and  it  is  stated  that  the  total  cost  of 
the  bridge,  including  the  extra  work,  superintendence,  law  ex- 
penses, &c.,  was  ^24,131.  Ss.  Id. 

Extracts  from  the  journal  of  Mr.  Smith,  the  superintendent  of 
the  works,  give  the  dates  of  the  commencement  and  termination 
of  the  several  parts,  from  which  it  appears,  that  the  first  stone  of 
the  abutments  was  laid  on  the  13th  September,  1838,  and  that 
the  whole  structure  was  finished  on  the  13th  January,  1842. 

The  paper  is  illustrated  by  three  very  complete  drawings,  copied 
by  Mr.  T.  H.  White  firom  the  original  designs  by  Mr.  Rhodes : 
giving  the  general  plan  and  elevation  of  the  bridge,  with  enlarged 
details  of  all  parts  of  the  structure,  including  the  coffer-dams,  &c., 
used  in  the  construction. 


March  5,  1844. 

The  President  in  the  Chair. 

"  Description  of  the  Bridge  over  the  river  Whitadder,  at  AUanton 
(Berwick)."     By  John  Thomas  Syme. 

The  road  which  passes  near  the  village  of  Allanton,  and  which 
forms  the  means  of  communication  between  Dunse  and  Berwick- 
upon-Tweed,  and  joins  the  main  road  to  Edinburgh,  was  fre- 
quently rendered  impassable  by  floods ;  in  order  to  avoid  this. 
Miss  Boswall,  of  Blackadder,  determined,  in  the  year  1840,  to 
erect  bridges  over  the  rivers  Whitadder  and  Blackadder,  for  which 
designs  were  given  by  Messrs.  R.  Stevenson  and  Sons,  C.E. 
(Edinburgh)  ;  of  these  plans,  the  former  only  has  hitherto  been 
carried  into  effect. 

The  bridge  described  in  the  paper,  crosses  the  Whitadder,  at  a 
point  below  its  junction  with  the  Blackadder ;  it  is  of  two  arches 
of  73  feet  span  each,  with  a  versed  sine  of  1 1  feet  6  inches,  being 
segments  of  circles  of  66*89  feet  radius  for  intrados,  and  72*42 
feet  for  extrados ;  the  voussoirs  are  3  feet  deep  at  the  springings, 
and  2  feet  6  inches  at  the  crown.  The  breadth  across  the  sofiit 
is  22  feet  1  inch,  and  between  the  parapets  20  feet,  leaving  a 
carriage-way  of  15  feet. 
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The  fbundations  of  the  centre  pier  and  of  the  abutmenta,  are 
on  solid  sandstone  rock,  which  was  found  near  the  sur&ce. 

The  whole  of  the  masonry  is  of  broached  ashlar,  except  the 
pUasters,  firieze,  cornice,  and  impost  courses,  and  the  base  and 
coping  of  the  parapet. 

The  stone  used  for  the  greater  part  of  the  work,  is  a  soft  red 
sandstone  from  adjacent  quarries,  and  that  for  the  springing 
courses,  was  procured  from  Daleky  quarry  in  Pifeshire.  The 
mortar,  which  was  made  from  lime  got  at  Oxford,  a  village  near 
Berwick,  was  composed  of  one  part  of  lime  to  two  parts  of  sharp 
river  sand.  Roman  cement  was  used  for  pointing  the  face  joints 
up  to  the  springing  courses,  and  above  that  level  red  oil-puUy 
was  used. 

Details  of  the  dimensions  of  all  the  parts  of  the  structure — the 
forms  and  sizes  of  the  centering — ^the  mode  of  construction,  &c., 
are  given,  and  it  is  stated,  that  on  striking  the  centres,  the  set- 
tlements that  occurred  were  2f  inches  in  one  arch,  and  2|  inches 
in  the  other. 

The  bridge  was  commenced  August  4th,  1840,  and  was  opened 
to  the  public,  March  27th,  1842.  The  works,  including  the  i^ 
proaches,  were  executed  by  Mr.  Balfour,  BalsiUie,  for  ^6,058.  8«. ; 
Mr.  Watson  being  the  resident  inspector  under  the  engineers. 

The  communication  is  illustrated  by  four  drawings,  giving  all 
the  detailB  of  the  construction  of  the  bridge  of  two  arches  over 
the  Whitadder,  and  of  that  of  one  arch,  proposed  to  be  built 
over  the  Blackadder  near  the  same  spot. 


ON  THE  LAWS  RELATING  TO  LETTERS 
PATENT  FOR  INVENTIONS. 


No.  XVII. 

THE  NEW  PATENT  LAWS  OP  PRANCE. 

We  are  at  length  enabled  to  announce,  that  the  long  expected 
alterations  in  the  French  Patent  Laws  have  received  the  sanction 
of  the  French  legislature,  and  will  come  into  operation  in  a  few 
months.  It  is  now  seventeen  months  since  we  first  laid  before 
the  public  a  copy  of  the  projet  de  lai,  as  presented  to  the  Chamber 
of  Deputies  ;  and,  until  within  a  very  short  time  (indeed,  but  a 
few  days)  it  was  extremely  doubtful  whether  the  new  law  would 
have  been  passed  this  session. 

The  prafet  de  hi,  when  first  laid  before  the  Chamber  of  Depu- 
ties, contained  many  objectionable  dauses,  and  proposed  several 


Digitized  by  VjOOQIC 


New  Patent  Laws  of  France.  449 

very  impolitic  restrictions,  which,  if  carried  out,  would  hare 
acted  very  prejudicially  on  the  interests  of  both  French  and 
foreign  inventors ;  but,  to  the  energetic  remonstrances  of  our 
talented  correspondent,  M.  Perpigna,  and  other  gentlemen  con- 
nected with  inventions^  we  are,  in  a  great  measure,  indebted  for 
the  extinction  or  amelioration  of  the  most  objectionable  parts. 
H.  Perpigna,  in  a  pamphlet,  intituled,  "  Observations  tur  leprojet 
de  lot  coneemant  les  brevets  cTinvention,''^  commented  on  theprqjet^ 
clause  by  clause,  and  made  various  practical  observations  as  to 
the  bearing  of  each  article  upon  the  interests  of  inventors  ;  we 
are  happy  to  observe,  that  these  strictures  have  met  with  due 
attention,  many  of  the  articles  being  amended  in  the  very  words 
suggested  by  the  author.  The  Government  has  also  been  for- 
tunate in  obtaining  the  opinions  of  M.  Regnault,  and  various 
gentlemen  interested  in  the  arts  and  manufactures.  As  it  now 
stands,  the  new  law  cannot  but  be  considered  as  a  great  improve- 
ment upon  the  old  existing  laws,  aU  of  which  will  be  repealed 
immediately  upon  the  new  one  coming  into  operation.  The 
most  striking  difference  between  the  new  and  the  old  law  is,  that 
the  government  tax  is  now  to  be  paid  by  yearly  instalments ;  and 
that,  upon  neglecting  to  pay  the  instalment  within  the  proper 
time,  the  patent  will  be  void.  The  inventor  will  at  once  see  the 
benefit  of  this  arrangement,  as,  if  a  patent  fails  to  answer  his 
expectations,  it  may  be  abandoned,  without  incurring  a  very 
heavy  pecuniary  loss,  as  is  the  case  at  present. 

In  order  to  pass  the  new  law  this  session,  it  was  at  last  hurried 
so  fast  through  the  Chamber  of  Peers,  that  time  was  not  allowed 
to  deliberately  examine  the  amendments  {hat  had  been  previously 
made  in  it ;  the  consequence  is,  that,  after  all  the  time  spent  in 
discussing  its  merits,  it  has  been  ultimately  passed  with  one  or 
two  glaring  inconsistencies,  but  which,  fortunately,  do  not  detract 
from  the  general  utility  of  the  law.  It  would  be  impossible 
upon  the  present  occasion  to  enter  upon  a  lengthened  discussion 
or  analysis  of  the  new  law ;  we  shall,  therefore,  content  ourselves 
with  presenting  a  translation  of  it,  in  the  shape  it  passed  the 
Chamber  of  Peers  on  the  15th  ult.,  merely  observing,  that  it  has 
not  yet  been  promulgated  or  gazetted,  and  that  it  cannot  come 
into  operation  until  three  months  after  such  publication  takes 
place. 

Aet.  1. — ^Any  new  invention  or  discovery,  in  any  branch  of 
manufacture,  entitles  it»  author,  upon  the  conditions  and  for  the 
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terms  hereinafter  mentioned,  to  the  excluBive  right  of  putting  the 
said  invention  or  discovery  into  operation,  for  his  own  benefit. 
This  right  is  secured  by  documents,  granted  by  the  government, 
under  the  name  of  Brevets  of  Invention. 

Abt.  2. — ^The  following  shall  be  considered  as  new  inventions 
or  discoveries : — ^The  invention  of  new  manufactures ;  and  the  in- 
vention of  new  means,  or  the  novel  application  of  known  means» 
for  the  purpose  of  obtaining  a  result,  or  a  manufactured  product. 

Art.  3. — ^The  following  cannot  be  protected  by  Brevet : — Ist. 
Pharmaceutical  compositions  or  remedies  of  any  kind;  these 
being  subject  to  laws  and  regulations  made  for  that  purpose,  and 
more  particularly  to  the  decree  of  the  18th  August,  1810,  relat- 
ing to  secret  remedies.  2nd.  Financial  or  monetary  plans  or 
combinations. 

Art.  4. — The  duration  of  Brevets  shall  be  five,  ten,  or  fifteen 
yean»  Each  Brevet  shall  be  subject  to  a  fixed  tax,  namely, 
500  fr.  for  five  years,  1,000  fr.  for  ten  years,  and  1,500  fir.  for 
fifteen  years.  These  fees  must  be  paid  by  annuities  of  lOOfr. 
each,  under  penalty  of  forfeiture,  if  the  patentee  allows  one  year 
to  elapse  without  paying  the  same. 

Art.  5. — ^Persons  wishing  to  obtain  Brevets  of  Invention, 
must  deposit,  under  seal,  at  the  office  of  the  Secretary  of  the  Pre- 
fecture, m  the  department  in  which  they  reside,  or  in  any  other 
department,  on  choosing  a  representative  residing  there : — Ist. 
His  petition  to  the  Minister  of  Agriculture  and  Commerce.  2nd. 
A  description  of  the  discovery,  invention,  or  application,  forming 
the  subject  of  the  petition.  3rd.  The  drawings  or  specimens 
necessary  for  the  elucidation  of  the  description.  An^  4th.  A 
list  of  the  documents  deposited. 

Art.  6. — ^The  demand,  or  petition,  must  be  confined  to  one 
principal  object,  with  the  detuls  thereof,  pointing  out  the  pur- 
poses to  which  it  is  applicable.  It  must  mention  the  term  for 
which  the  petitioner  wishes  to  obtain  his  patent,  which  must  be 
within  .the  limits  fixed  in  Article  4,  and  must  contain  neither 
restrictions,  conditions,  nor  reservations.  It  must  set  forth  a 
title,  giving  a  correct  and  concise  idea  of  the  object  of  the  inven- 
tion. The  description  must  not  be  written  in  any  foreign  lan- 
guage (t.  e,  it  must  be  in  French),  and  must  be  written  without 
any  alterations  or  additions.  A  memorandum  must  be  made  in 
the  margin  of  any  words  which  may  be  struck  out  or  interlined. 
It  must  not  contain  any  weights  or  measures  other  than  those 
contained  in  the  table  annexed  to  the  law  of  the  4th  July, 
1837.  The  drawings  must  be  in  ink,  and  drawn  to  a  scale.  A 
duplicate  of  the  description  and  drawings  must  be  annexed  to 
the  petition.  All  the  documents  must  be  signed  by  the  peti- 
tioner, or  some  person  appointed  by  him,  and,  in  the  latter  case, 
a  document,  empowering  him,  must  be  annexed  to  the  petition. 
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Art.  7. — ^No  deposit  will  be  received,  except  on  the  prodac- 
tion  of  a  receipt,  certifying  the  payment  of  a  snm  of  100  fr.  on 
account  of  the  fees  payable  on  the  patent.  A  certificate  or  me- 
morandum, entered,  free  of  expense,  by  the  Secretary-General  of 
the  Prefecture,  in  a  renter  kept  for  that  purpose,  and  signed  by 
the  petitioner,  will  yenfy  each  deposit,  pointing  out  the  day  and 
hour  when  the  documents  were  deposited.  A  copy  of  this 
certificate  or  memorandum  will  be  dehvered  to  the  person  depo- 
siting, upon  payment  of  the  expense  of  the  stamp. 

Art.  8. — The  patent  shall  date  from  the  time  of  the  deposit, 
prescribed  in  Article  5. 

Art.  9. — Immediately  after  the  enrolment  of  the  petition, 
and  within  five  days  from  the  date  of  the  deposit,  the  Prefect 
will  transmit  the  documents,  under  the  seal  of  the  inventor,  to 
the  Minister  of  Agriculture  and  Commerce,  together  with  a 
certified  copy  of  the  certificate  or  memorandum  of  deposit,  the 
receipt  verifying  the  payment  of  the  tax,  and^  if  necessary,  the 
power  or  warrant  mentioned  in  Art.  6. 

Art.  10. — On  the  arrival  of  the  documents  at  the  office  of  the 
Minister  of  Agriculture  and  Commerce,  the  demands  will  be 
enrolled,  and  the  patents  delivered  in  the  order  in  which  the 
demands  or  petitions  are  received. 

Art.  1 1 . — Patents,  which  have  been  demanded  in  the  regular 
manner,  will  be  delivered,  without  previous  examination,  at  the 
risk  and  peril  of  the  inventor,  and  without  guaranteeing  either 
the  reality,  novelty,  or  merit  of  the  invention,  or  the  correctness 
of  the  description.  An  order  from  the  Minister,  verifying  the 
regularity  of  the  demand,  will  be  delivered  to  the  petitioner,  and 
w2l  constitute  the  patent.  To  this  will  be  annexed  the  certified 
duphcate  of  the  description  and  drawings  mentioned  in  Art.  6, 
after  it  has  been  examined,  and  found  to  agree  with  the  original. 
The  first  copy  of  the  patents  shall  be  delivered  free  of  expense. 
Any  copy  which  may  be  subsequently  required  by  the  patentee, 
or  his  assignees,  will  cost  25  francs.  The  expense  of  drawings, 
if  any,  wiU  be  defrayed  by  the  patentee. 

Art.  12.— All  demands  or  petitions  which  shall  not  be  accord- 
ing to  the  formalities  prescribed  by  Nos.  2,  and  3,  of  Art.  5,  and 
by  Art.  6,  will  be  rejected.  One  half  of  the  sum  paid  will  go  to 
the  Treasury,  but  the  whole  of  the  sum  will  be  allowed  to  the 
petitioner,  if  he  reproduces  his  petition  within  three  months 
from  the  time  when  notice  is  given  to  him  that  his  petition  is  re- 
jected. 

Art.  13. — ^When,  under  Art.  3,  patents  cannot  be  granted,  the 
fees  will  be  returned. 

Art.  14. — ^A  list  of  all  patents  granted  will  be  published  every 
three  months,  by  royal  order,  in  the  "  Bulletin  dee  LoU*' 

Art.  15. — ^The  term  of  patents  can  only'be  prolonged  by  a  law 
made  for  that  purpose.  ^  I 
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AftT.  16. — The  patentee  or  his  MBignees  imy,  daring  the  whole 
term  of  the  patent,  make  any  alterations,  improvements,  or  addic- 
tions, and  for  this  purpose,  mast  go  through  the  formalities  pre- 
scribed in  Art.  5,  6,  and  7*  These  alterations,  improvements,  or 
additions,  must  be  verified  by  certificates,  delivered  in  the  same  form 
as  the  principal  one,  and  will  have  the  same  effect,  from  the  date 
of  the  demands  or  petitions,  as  the  original  patent,  with  which 
they  will  expire.  A  tax  or  fee  of  20  fr.  shall  be  paid  for  eadft 
certificate  of  addition.  Certificates  of  addition,  obtained  by  one 
of  the  assignees,  shall  be  available  by  all  the  others. 

Art.  17. — Any  patentee  vrishing  to  obtain  an  original  patent 
for  five,  ten,  or  fifteen  years,  inst^  of  a  certificate  of  addition, 
for  any  alteration,  improvement,  or  addition,  must  comply  with 
the  formalities  prescribed  in  Art.  5,  6,  and  7,  and  pay  the  fees 
mentioned  in  Art.  4. 

Art.  18. — None  other  than  the  patentee  or  his  assignees, 
acting  as  above  mentioned,  can,  for  the  space  of  one  year*, 
legaUy  obtain  a  patent  for  any  alteration,  improvement,  or  addi- 
tion to  the  subject  of  the  original  patent.  Nevertheless,  any 
person  wishing  to  obtain  a  patent  for  any  alteration,  addition,  or 
improvement  upon  a  patented  invention,  may,  in  the  course  of 
the  year,  draw  up  and  present  a  petition,  which  will  be  trans- 
mitted to  and  remain  under  seal  with  the  Minister  of  Agriculture 
and  Commerce.  At  the  expiration  of  the  year,  the  seal  will  be 
broken,  and  the  patent  granted.  The  preference  will,  never- 
theless, be  giyen  to  any  alterations,  improvements,  or  additions 
for  which  the  patentee  himself  may,  in  the  course  of  the  year, 
solicit  a  certificate  of  addition,  or  a  patent. 

Art.  19. — ^Any  person  taking  a  patent  for  any  discovery,  in- 
yention,  or  application^  which  may  interfere  with  the  subject  of 
another  patent,  shall  not  be  allowed  to  work  the  invention 
already  patented ;  and,  on  the  other  hand,  the  proprietor  of  the 
original  patent  cannot  use  the  invention  forming  the  subject  of 
the  subsequent  patent. 

Art.  20. — A  patentee  may  assign  the  whole  or  any  part  of 
his  patent.  The  transfer  of  the  whole  or  part  of  a  patent,  either 
for  a  consideration,  or  not,  can  only  be  effected  oy  a  notarial 
deed,  and  on  payment  of  the  duty  determined  by  Art.  4.  No 
transfer  will  be  valid,  as  regards  a  third  party,  until  it  is  en-  ^ 
rolled  at  the  office  of  the  Secretary  of  the  IVefecture,  in  the 
department  in  which  the  deed  was  executed.  The  enrolment  of 
transfers,  and  all  other  deeds  by  which  the  transfer  is  effected, 
will  take  place  on  the  production  and  deposit  of  an  authentic  ex- 
tract from  the  deed  of  transfer.  A  copy  of  eafch  certificate  of 
inrolment,  accompanied  by  the  above-mentioned  extract  from  the 
deed,  will  be  transmitted  by  the  Prefect  to  the  Minister  of  Agri- 

*  One  year,  we  presume,  from  the  date  of  the  original  patent — Ed. 
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cultnre  and  Commerce,  within  five  days  from  tlie  date  of  the 
certificate. 

Art.  21 . — A  re^ster  shall  be  kept  at  the  office  of  the  Minister 
of  Agriculture  and  Commerce,  on  which  shall  be  inscribed  the 
different  transfers  which  may  be  made  of  each  patent ;  and  every 
three  months  all  the  transfers  enrolled  shall  be  published  by 
royal  order,  as  prescribed  in  Art.  14. 

Art.  22. — The  licensees  of  a  patent,  and  those  who  may  have 
received  from  the  patentee  the  right  of  using  the  invention  or 
discovery,  shall  have  the  full  benefit  of  any  certificates  of  addi- 
tion which  may  be  subsequently  granted  to  the  patentee  or  his 
assignees.  On  the  other  hand,  the  patentee  or  his  assignees  shall 
have  the  full  benefit  of  any  certificates  of  addition  which  may  be 
subsequently  granted  to  Uie  licensees.  Any  persons  having  a 
right  to  profit  by  the  certificates  of  addition,  may  obtain  a  copy 
thereof,  on  paying  a  fee  of  20  fr. 

Art.  23. — The  descriptions,  drawings,  specimens,  and  models 
of  patents  granted,  will  remain,  until  the  expiration  of  the  patent 
right,  deposited  at  the  office  of  die  Minister  of  Agriculture  and 
Commerce,  where  they  will  be  open  for  inspection,  free  of  ex^ 
pense.  Any  person  may,  at  his  own  expense,  obtain  a  copy  of 
the  said  descriptions  and  drawings,  according  to  the  forms  which 
shall  be  determined  in  the  regulations  of  Art.  47. 

Art.  24. — After  payment  of  the  second  annuity,  the  descrip- 
tions and  drawings  will  be  published,  either  wholly,  or  in  part. 
There  will  also  be  published,  at  the  commencement  of  each  year, 
a  catalogue,  contsaning  tJie  titles  of  all  patents  granted  in  the 
course  of  the  preceding  year. 

Art.  25. — ^AU  descriptions  and  drawings,  as  well  as  the  cata- 
logue mentioned  in  the  preceding  article,  will  be  deposited  at  the 
offices  of  the  Minister  of  Agriculture  and  Commerce,  and  the 
Secretary  of  the  Prefecture  of  each  department,  where  they  may 
be  inspected,  free  of  expense. 

Art.  26. — On  the  expiration  of  the  patents,  the  original  de- 
scriptions and  drawings  shall  be  deposited  in  the  Royal  Con- 
servatory of  Arts  and  Trades. 

Art.  27. — ^Foreigners  may  obtain  patents  for  inventions  in 
France. 

Art.  28. — ^The  formalities  and  conditions  determined  by  the 
present  law,  vrill  be  applicable  to  patents  demanded  or  granted, 
according  to  the  preceding  article. 

Art.  29. — TTie  author  of  an  invention  or  discovery  already 
patented  in  a  foreign  country,  may  obtain  a  patent  for  the  same 
in  France  ;  but  the  duration  thereof  must  not  exceed  that  of  the 
patents  previously  obtained  elsewhere. 
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Art.  30. — ^Patents  shall  be  nnU  and  void  when  granted  under 
the  following  circumBtaneeB :  viz. — Ist.  If  the  discovery,  inyen- 
tion,  or  application  be  not  new.  2nd.  If  the  discovery,  inven- 
tion, or  application  be  not  proper  subject-matter  for  a  patent, 
according  to  Art.  3.  3rd.  If  founded  upon  theoretical  prin- 
ciples, methods,  systems,  discoveries,  or  ideas,  without  explaining 
the  application  thereof  to  the  arts  or  manu£iEu;tures.  4th.  If  the 
discovery,  invention,  or  application  is  found  to  be  contrary  to 
public  order,  or  safety,  or  to  the  morals,  or  laws  of  the  kingdom, 
without  prejudice,  in  Uiis  case,  and  in  that  of  the  preceding  pan* 
graph,  to  the  penalties  which  might  be  incurred  by  the  manu- 
facture or  sale  of  prohibited  articles.  5th.  If  the  title  under 
which  the  patent  is  demanded,  shall  point  out  any  other  object 
than  that  for  which  the  patent  is  granted.  6th.  If  the  descrip- 
tion annexed  to  the  patent  be  not  sufficient  to  allow  of  the  in- 
vention being  carried  out  thereby ;  or,  if  it  do  not  point  ont 
clearly  and  fully,  the  true  means  employed  by  the  inventor  to 
effect  the  same.  7th.  If  the  patent  has  been  obtained  contrary 
to  the  terms  of  Art.  18.  Certificates  of  addition  obtained  for 
alterations,  improvements,  or  additions,  which  have  nothing  to 
do  with  the  original  patent,  will  be  null  and  void. 

Art.  31. — No  discovery,  invention,  or  application  will  be 
reckoned  to  be  new  to  which  sufficient  publicity  shall  have  been 
^ven,  either  in  France  or  any  other  country,  to  enable  it  to  be 
put  in  operation  before  the  date  of  the  deposit  of  the  demand. 

Art.  32. — ^Patentees  will  be  deprived  of  their  rights  under  the 
following  circumstances : — 1st.  Upon  non-payment  of  the  annuity 
at  the  commencement  of  each  year  durihg  the  term  of  his  patent. 
2nd.  If  the  patentee  does  not  put  his  invention  or  discovery  to 
work  in  France  within  two  years  from  the  date  of  the  signature 
of  the  patent,  or  who  shall  have  ceased  to  work  the  same 
during  two  consecutive  years,  unless  he  shall,  in  either  case, 
assign  good  reason  for  so  doing.  3.  If  any  patentee  shall  in- 
troduce into  France  articles  manufactured  in  a  fore^n  country, 
similar  to  those  protected  by  his  patent.  Models  of  machines, 
the  introduction  of  which  is  authorized  by  the  Minister  of  Agri- 
culture and  Commerce,  under  the  circumstances  mentioned  in 
Art.  29,  are  exceptions  to  this  rule. 

Art.  33.  Any  person  who,  in  his  placards,  advertisements, 
prospectuses,  marks,  or  stamps  shall  call  himself  a  patentee, 
without  being  in  possession  of  a  legal  patent,  or  after  the  ex- 
piration of  a  patent,  or  who,  being  a  patentee,  shall  set  forth  the 
same  without  these  words,  "without  warranty  from  the  Govern- 
ment,*' shall  be  punished  by  a  fine  of  from  50  to  1000  francs. 
On  the  offence  being  repeated,  the  fine  may  be  doubled. 

Art.  34. — An  action  for  repeal  of  a  patent  can  be  instituted  by 
any  person  having  an  interest  therein.     These  actions,  as  well  aa 
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all  disputes  relative  to  the  ownenhip  of  patents,  will  be  tried  be- 
fore the  Civil  Tribunals  of  the  First  Instance. 

Aet.  35. — If  the  petition  is  presented  against  the  patentee, 
and  one  or  more  assignees  or  licensees,  at  the  same  time,  it  will 
be  tried  before  the  Tribunal  of  the  place  where  the  patentee  re- 
sides.' 

Art.  36. — ^The  affair  will  be  conducted  and  judged  in  the 
manner  prescribed  for  summary  matters,  by  Art.  405,  and  the 
following  articles,  of  the  Code  of  Civil  Practice. — It  will  be  com- 
municated to  the  attorney-general. 

Art.  37. — In  any  case  tending  to  the  forfeiture  of  a  patent, 
the  public  officers  may  become  the  intervening  parties,  and 
petition  for  the  absolute  repeal  of  the  patent,  and  may  also, 
themselves,  declare  the  patent  to  be  null  and  void,  in  the  cases 
mentioned  in  Nos.  2,  4,  and  5,  of  Art.  30. 

Akt.  38. — In  the  case  anticipated  by  Art.  37,  all  licensees  of 
the  patent,  whose  titles  shall  have  been  registered  at  the  depart- 
ment of  Agriculture  and  Commerce,  in  conformity  with  Art.  21, 
must  be  made  parties  to  the  suit. 

Art.  39. — ^When  the  nullity  of  a  patent  has  been  definitively 
pronounced,  notice  to  that  effect  will  be  ^ven  to  the  Minister  of 
Agriculture  and  Commerce,  and  it  will  be  published  in  the  form 
mentioned  in  Art.  14. 

Art.  40. — ^Any  infringement  upon  the  rights  of  the  patentee, 
either  by  manufacturing  the  article,  or  employing  the  means 
forming  the  subject  of  his  patent,  shall  be  punished  by  a  fine, 
varying  from  100  to  2000  francs. 

Art.  41. — ^Any  person  knowingly  receiving,  selling,  or  ex- 
posing for  sale,  or  introducing  into  the  Frend^  territory,  one  or 
more  counterfeit  articles,  shall  be  liable  to  the  same  punishment 
as  infringers. 

Art.  42.— The  penalties  fixed  by  this  law  cannot  be  accumu- 
lated, ue  J  not  more  than  one  penalty  can  be  inflicted  at  one 
time.  The  highest  penalty  only  shall  be  pronounced  for  all 
previous  offences  on  Uie  first  proceeding. 

Art.  43. — On  a  repetition  of  the  offence,  besides  the  fine,  an 
imprisonment  of  from  one  to  six  months  may  be  inflicted ;  and 
for  this  purpose  a  previous  conviction,  within  the  last  five  years, 
must  be  proved,  for  one  of  the  offences  mentioned  in  this  law. 
An  imprisonment,  varying  &om  one  to  six  months,  will  also  be 
inflicted  upon  any  person  who  shall  have  obtained  information 
concerning  the  invention  patented,  firom  any  workman  or  per- 
son employed  by  the  patentee.  In  this  case,  the  workman  or 
person  employed  may  be  proceeded  agaixist  as  an  accomplice. 
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Art.  44. — ^Article  463  of  the  Penal  Code  ui  applicable  to  the 
offences  alluded  to  in  the  preceding  articles. 

Abt.  45. — Au  action  at  law,  for  the  imposition  of  the  abore- 
tnentioned  penalties,  can  never  be  institated  by  the  Government, 
except  npon  the  complaint  of  some  aggrieved  party. 

Art.  46. — The  legal  tribunal,  before  whom  an  action  for  in- 
fringement is  tried,  shall  decide  and  give  judgment  upon  the 
objections  made  by  the  defendant ;  whether  they  relate  to  the 
huUity  or  avoidance  of  the  patent,  or  to  questions  connected  with 
the  property  of  the  said  patent. 

Art.  47. — Patentees  may,  by  virtue  of  an  order  from  the 
President  of  the  Tribunal  de  Premiere  Instance,  proceed  with  the 
proper  officers,  and  take  an  inventory,  describing  all  articles 
suspected  to  be  infringements,  either  with  or  without  seizing 
them.  The  order  shall  be  granted  upon  a  simple  demand,  and 
upon  the  production  of  the  patent :  it  shall  contain,  if  necessary, 
the  name  of  some  person  competent  to  assist  the  officer  in  his 
description.  When  a  seizure  takes  place,  the  said  order  shall 
require  security  of  the  petitioner,  and  this  security  must  be  forth- 
coming before  the  seizure  can  take  place.  Security  shall  always 
be  required  of  a  foreign  patentee,  who  may  require  a  seizure.  A 
copy  of  the  inventory,  or  the  document  desmbing  die  artieles 
which  are  seized,  as  well  as  of  the  order,  and  tSie  document 
proving  the  deposit  of  the  security,  shall  be  left  with  the  de- 
fendant, upon  pain  of  an  action  for  damages  against  the  officer. 

Art.  48. — In  default  of  the  plaintiff  proceeding  by  civil  or 
other  action  within  eight  days  (besides  allowing  a  day  for  three 
myriametres*  of  distance  between  the  place  where  the  articles 
describedor  seized  were  found  and  the  residence  of  the  infringer, 
receiver,  introducer,  or  vendor)  the  seizure  or  description  shall 
be  of  no  effect,  and  without  prejudice  to  the  damages  that  may 
be  claimed,  according  to  the  form  prescribed  by  Art.  34. 

Art.  49. — The  confiscation  or  forfeiture  of  all  articles  con- 
demned as  infringements,  and  all  tools,  apparatus,  and  utensils 
employed  in  their  manufacture,  shall  (even  in  cases  where  no 
damages  are  given)  be  pronounced  against  the  infringer, 
receiver,  introducer,  or  vendor.  The  foneited  articles  shall  be 
handed  over  to  the  proprietor  of  the  patent,  without  reference  or 
prejudice  to  further  damages,  or  without  being  condemned  to 
advertize,  if  thought  necessary. 

Art.  50. — Royal  ordinances,  making  any  regulations  in  the 
adiainistratio&  of  public  business,  shall  decree  the  arraogementa 
necessary  for  the  execution  of  the  present  law,  which  shall  not 
come  into  effect  until  three  months  after  its  promulgation. 

•  A  myriametre  is  equal  to  about  sis  English  miles. 
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Art.  51. — Ordinances  issued  in  the  same  manner  may  extend 
the  application  of  the  present  law  to  the  colonies  with  such 
modifications  and  alterations  as  may  be  deemed  necessary. 

Art.  52. — The  following  laws  shall  be  repealed  from  the  day 
on  which  the  present  law  shall  come  into  force,  viz.  the  law  c^ 
the  7th  Jan.  and  25th  May,  1791,  that  of  the  20th  Sept.  1792, 
the  decree  of  the  1 7th  Vendemaire,  in  the  year  VII,  the  decree  of 
the  5th  Vendemaire  in  the  year  IX,  the  decree  of  the  25th  Nov. 
1806^  and  25th  Jan.  1807>  and  all  arrangements  or  regulations 
made  previous  to  the  present  law  relative  to  patents  of  invention, 
importation,  and  improvement. 

Art.  53. — All  patents  of  invention,  importation,  and  improve- 
ment, actually  in  operation,  and  issued  in  conformity  to  the  laws 
anterior  to  the  present,  or  prolonged  by  royal  ordinance,  shall 
retain  their  effect  during  the  time  that  shall  have  been  originally 
assigned  to  them  as  their  duration. 

Art.  54. — Proceedings  commenced  before  the  promulgation  of 
the  present  law,  shall  be  finished  or  completed  conformably  to 
the  previous  laws.  Any  action,  either  for  infringement  or  repeal 
of  a  patent,  if  not  yet  commenced,  shall  be  carried  on  or  conducted 
according  to  the  regulation  prescribed  in  the  present  law,  even 
when  the  patents  in  question  shall  have  been  previously  ob- 
tained. 
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vice-chancellor's  court. 

Be/ore  Sir  L.  Shadwell.— February  13th,  1844. 

PATTESON  v.  HOLLAND. 

Mr.  Bethell,  Mr.  Wood,  and  Mr.  Malins  were  for  the  plaintiff; 
and  Mr.  Stuart,  Mr.  Grove,  and  Mr.  Heathfield  for  the  de- 
fendant. 

The  plaintiff  is  the  assignee  of  a  patent  which  was  granted  to 
H.  W.  Crauford,  on  the  29th  of  April,  1837,  for  "an  improve- 
ment in  coating  or  covering  iron  and  copper,  for  the  prevention 
of  oxidation*  ;"  and  the  defendant  is  the  proprietor  of  a  patent 
obtained  by  E.  Morewood,  on  the  27th  of  August,  1841,  for 
"an  improved  mode  of  preserving  iron  and  other  metals  from 
oxidation  or  rastf ;"  both  inventions  being  communicated  from 

*  See  Vol.  XII.  of  our  Conjoined  Series,  p.  65, 
t  See  p.  117,  of  our  present  volume. 

VOL.  XXIV.  3  c 
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abroad.  The  plaiutiiTs  invention  consista  in  coating  the  metal 
with  zinc  ;  which  may,  in  some  cases,  be  covered  witib  a  coat  of 
pure  tin,  or  of  tin  edloyed  with  lead ;  and  the  defendant's  in- 
vention consists,  in  first  tinning  the  articles,  and  then  applying 
a  coat  of  zinc.  This  last  invention  the  plaintiff  alleged  to  be  the 
same,  in  effect,  as  his  own,  with  a  mere  colorable  variation  ;  and 
he  now  moved  for  an  injunction  to  restrain  the  infringement. 
On  the  part  of  the  defendant,  it  was  ai^ed,  that  the  plaintiff's 
patent  was  invalid  (reference  being  made  to  the  ordinary  process 
of  tinning,  and  the  description  in  chemical  books,  of  the  prin- 
ciple of  resisting  oxidation  by  a  coating  of  metal),  and,  moreover, 
that  there  was  no  infringement. 

The  Vice-Chancellor  said,  the  only  question  was,  whether  the 
Court  ought  to  interfere  by  injunction,  as  it  was  manifest  that  the 
principle  claimed  by  the  plaintiff's  patent  was  known  and  pub- 
lished as  long  ago  as  1 807  ;  and,  therefore,  that  it  was  a  very  fit 
case  for  the  opinion  of  a  court  of  law.  It  was  shewn  that  the 
plaintiff's  patent  had  not  been  brought  into  active  use  for  many 
years  ;  and,  although  this  was  no  reason  why  the  Court  should 
not  interfere  to  protect  the  patent,  yet  the  probable  mischief  that 
might  arise  from  the  sale  of  the  defendant's  invention  was  much 
diminished  by  this  circumstance ;  and  it  might,  on  the  other 
hand,  be  a  great  injury  to  the  defendant  to  interfere  now  by  in- 
junction. He  thought,  therefore,  the  proper  thing  to  do  was,  to 
make  no  order  on  the  motion,  but  to  direct  the  plaintiff  to  bring 
an  action  to  establish  his  patent,  with  liberty  to  either  party  to 
apply  to  the  Court. 


SOUTH  LANCASHIRE  SPRING  ASSIZES. 

NISI    PRIUS    COURT. 

(Before  Mr,  Baron  Bol/e,  and  a  Special  Jury,) 

April  10th  and  llth,  1844. 
POW  V,    TAUNTON    AND    ANOTHER. 

Mr.  Rotch,  Mr.  Crompton,  and  Mr.  Webster,  were  for  the 
plaintiff;  and  Mr.  Temple,  and  Mr.  J.  Henderson,  for  the 
defendants. 

This  was  an  action  for  the  infringement  of  a  patent,  obtained 
February  28th,  1837,  by  Mr.  Robinson,  for  "a  nipping  lever, 
for  causing  the  rotation  of  wheels,  shafts,  or  cylinders,  under 
certain  circumstances,"  which  was  afterwards  purchased  by  the 
plaintiff.  The  nipping  lever  had  been  extensively  employed  for 
iving  additional  power  to  ships' -windlasses ;  and  the  defen- 
ants,  Messrs.  Taunton  and  Holt,  were  said  to  have  infringed  the 


& 
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pl&intifrB  pateut,  by  using  an  invention  for  which  letters  patent 
were  granted  to  Mr.  Taunton,  on  December  11th,  1841. 

The  defence  set  up  was,  that  a  material  distinction  existed  be- 
tween the  levers  used  in  the  two  inventions  ;  that  the  appUcation 
of  the  lever  in  the  defendant's  invention  was  not  nipping,  as  in 
the  plain tifi''s  patent,  but  locking  and  driving ;  and  tliat  the  in- 
vention described  in  the  specification  of  the  plaintiffs  patent 
was  not  new,  but  merely  a  new  application  of  a  carpenter's 
crowbar. 

The  jury,  after  a  brief  consultation,  found  a  verdict  for  the 
plaintiff— damages  40«. 


PRIVY    COUNCIL, 

May  20th,  1844, 

deeosne'3   patent. 

Thts  was  an  application  on  behalf  of  Charles  Derosne,  a  French 
gentleman,  for  an  extension  of  a  patent,  which  was  granted  to 
him  on  the  29th  of  September,  1830,  for  improvements  in  refin- 
ing sugar.*  The  Solicitor-General  and  Mr.  Godson  appeared 
for  the  petitioner ;  and  Mr.  Waddington,  in  the  absence  of  the 
Attorney-General,  on  behalf  of  the  Crown. 

The  invention  consisted  in  decoloring  the  syrups  by  passing 
them  through  a  filter  composed  of  charcoal,  prepared  from 
hituminous  schisius,  alone,  or  mixed  with  animal  charcoal,  or  of 
animal  charcoal  alone,  whereby  a  saving  of  2d,  per  poimd  in 
refined  sugar  was  gained  by  the  public,  and  the  quantity  of 
ox-blood  used  in  the  process  was  very  considerably  reduced.  It 
appeared  that  the  public  were  thenceforward  enabled  to  consume 
sugar  equal  in  quality  to  the  double-refined  prior  to  this  inven- 
tion, at  little  more  than  the  former  cost  of  the  coarsest  quality  ; 
and  that  what  before  cost  lOd,  per  pound,  might  now  be  had  for 
8d,  Charcoal  had  been  used  before,  but  was  pulverized  only, 
and  thrown  into  the  sugar  en  masse  (as  isinglass  with  coffee),  to 
take  off  the  impurities  and  coloring  matter.  By  this  invention  the 
impurities  and  coloring  matter  were  cleared  away,  and  the  char- 
coal, thus  used,  admitted  of  being  thoroughly  cleansed,  and  used 
again  and  again.  The  patentee  had  been  obliged  to  appoint  an 
agent  in  England,  and  to  go  to  Jamaica ;  and,  although  he  bad 
granted  licenses  and  received  large  sums,  yet  he  had  not  gained, 
clear  of  expenses  (principally  law  charges,)  more  than  about 
5,000/.  It  was  urged  on  his  behalf,  in  favour  of  the  extension, 
that  very  great  credit  was  due  to  him  ;  that  the  public  had  been 

*  For  a  full  description  of  this  invention,  see  Vol.  VII.  Second  Series,  of 
the  London  Journal  of  Arts,  &c.  page  74. 
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Tery  considerably  benefited ;  and  that  he  had  a  fair  claim  to  be 
more  amply  rewarded,  by  the  extension,  which  he  now  soaght, 
being  granted. 

Lord  Brougham  briefly  delivered  the  judgment  of  the 
Court.  Their  Lordships  laid  down  this  rule — that,  first,  there 
must  be  some  invention ;  and  secondly,  there  must  be  a  bene- 
fit to  the  public,  and  a  very  considerable  one,  to  warrant 
the  extension  of  a  patent.  Here  the  benefit  to  the  public  did 
appear  very  considerable,  as  very  considerable  profit  had 
accrued  to  the  public ;  whilst  the  inventor  had  not  profited  very 
extensively.  Under  these  circumstances  their  Lordships  thought 
it  right,  that  there  should  be  a  larger  extension  than  they  would 
concede  under  ordinary  circumstances.  Their  Lordships  granted 
the  extension  for  six  years  from  the  time  at  which  me  former 
patent  would,  in  this  present  year,  have  expired. 


COURT   OF   EXCHEQUER. 

(Sitting  at  Nisi  Prius,  at  Westminster^  be/ore  Mr.  Baron  Parke 
and  Common  Juries.) 

June  3rd  and  4th,  1844. 

HEATH   V.    UNWIN. 

Mr.  Jervis  and  Mr.  Ogle,  were  for  the  plaintiff;  and  Mr. 
Martin,  Mr.  Humfrey,  and  Mr.  Phinn,  for  the  defendant. 

This  was  an  action  to  recover  damages  for  an  aU^;ed  infringe- 
ment, by  the  defendant,  of  one  part  of  an  invention,  for  which  a 
patent  had  been  granted  to  the  plaintiff,  on  the  5th  of  April, 
183d,  under  the  title  of  "  certain  improvements  in  the  manufi&c- 
ture  of  iron  and  steel."  *  A  previous  action  had  been  brought 
by  the  plaintiff,  last  year,  in  the  sittings  after  Trinity  Term, 
before  Lord  Abinger;  the  plaintiff  was  then  nonsuited,  but 
obtained  a  rule  for  a  new  trial,  on  the  ground  that  the  Lord 
Chief  Baron  had  misdirected  the  jurjr.f 

The  part  of  the  plaintiff's  invention  which  was  stated  to  have 


*  For  description  of  this  invention,  see  Vol.  XV.  of  our  present  Series, 
p.  221. 

f  On  that  trial,  as  in  the  present,  the  infringement  was  stated  to  consist 
in  the  use  of  the  elements,  carbon  and  manganese,  of  which  the  carburet 
of  manganese  was  composed,  instead  of  the  carburet  itself,  as  described  in 
the  plaintiff's  specification.  Lord  Abinger  then  gave  as  his  opinion,  that 
there  was  no  proof  of  any  infringement ;  for  the  defendant  had  not  used  the 
thing  for  which  the  plaintiff  had  taken  out  his  patent ;  although,  as  was  the 
fact,  the  same  result  might  have  been  obtained  by  the  use  of  ^ose 
elements  of  which  that  compound  was  made. 
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been  infringed,  consists  in  employing  carburet  of  manganese  in 
making  cast  steel,  by  introducing  into  a  cradble  common 
blistered  steel  (broken  into  fragments,  as  usual),  or  mixtures  of 
cast  and  malleable  iron,  or  malleable  iron  and  carbonaceous 
matters,  together  with  from  one  to  three  per  cent,  of  their 
weight  of  carburet  of  manganese ;  the  crucible  is  then  exposed 
to  the  proper  heat  for  melting  the  materials,  and,  when  in  a 
fluid  state,  the  metal  is  poured  into  an  ingot  mould,  in  the 
ordinary  manner.  Carburet  of  manganese  was  found  to  answer 
perfectly  in  this  manufacture  ;  and,  by  its  help,  cast  steel  coold 
be  made,  which  had  the  novel  property  of  being  easily  welded 
with  iron.  Mr.  Heath  made  considerable  quantities  of  steel  by 
his  patent  process ;  but,  subsequently,  he  found  that  a  similar 
effect  would  result  from  employing  the  elements  of  the  carburet, 
in  certain  proportions,  without  first  making  that  article,  and 
using  it  entire.  This  was  the  process  employed  by  the  defen- 
dant, and  alleged  to  be  an  invasion  of  the  plaintiff's  patent 
right. 

The  defendant  pleaded  that  the  plaintiff  was  not  the  first  and 
true  inventor  of  this  process  ;  and  that  his  specification  and  dis- 
claimer did  not  sufficiently  set  forth  the  manner  in  which  the 
steel  was  to  be  prepared.  Defendant  is  now  in  the  trade  at 
Sheffield,  and  was  once  in  treaty  to  become  an  agent  for  the 
plaintiff. 

Mr.  W.  Johnson,  of  Chelsea,  stated,  that  the  plaintiff  made 
experiments  at  his  works,  and  afterwards  took  the  adjoining 
premises ;  the  new  process  was  discovered  in  1840,  when  the 
patent  had  been  worked  about  six  months. 

Mr.  Bevans,  of  the  Vauxhall-road,  stated  that  he  was  em- 
ployed by  the  plaintiff,  at  Chelsea;  that,  being  short  of  the 
carburet  of  manganese,  in  the  year  1840,  he  used  the  black 
oxide;  having  first,  at  Mr.  Heath's  suggestion,  mixed  it  with 
coal-tar.  This  substitute  answered  perfectly,  the  carburet  being 
yielded  in  proportions  of  25  per  cent.,  on  its  ingredient. 

Mr.  Bellamy,  of  Sheffield,  was  engaged  by  defendant  as  his 
steel  melter ;  a  box  was  sent  him  from  defendant's  warehouse,  in 
Orchard-street,  secured  by  a  double  patent  lock,  and  containing 
packets  of  a  substance  he  was  to  use  in  the  process. 

Mr.  Matthews,  cutler,  of  King's-Head-court,  Fleet-street, 
received  some  steel  of  defendant,  which  he  considered  to  be  the 
same  as  that  manufactured  by  Mr.  Heath. 

Mr.  G.  Lewin  went  to  defendant's  manufactory,  at  Sheffield, 
in  May  last,  and  obtained  two  of  the  packets  above  mentioned, 
which  he  gave  to  Dr.  Ure  and  IVf r.  Warrington  to  examine* 

Mr.  Mushet,  the  author  of  "  Papers  on  steel  and  iron,"  being 
examined,  stated,  that  the  steel  could  be  made  under  £\b  per 
ton,  the  manganese  costing  ^10  per  ton.  The  carburet  of  man- 
ganese would  become  metallized  in  the  process  of  its  uniting 
with  steel.     The  argillaceous  iron-stones  of  this  country  con- 
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tain  2|  per  cent.,  and  calcareous  iron-stones,  ^m  the  Forest  of 
Dean,  4  per  cent.,  of  manganese.  In  some  of  the  foreign  fae- 
tories,  the  heat  of  the  blast-fnmace  was  applied  to  the  surface 
of  the  metals,  and  being  differently  dififnsed  through  the  mass, 
various  kinds  of  metal  were  produced  from  the  same  batch, 
from  steel  to  wrought-iron. 

Dr.  Ure  said,  there  was  no  such  thing  as  true  iron  to  be  had  ; 
but  the  chemist,  at  great  expense,  could  obtain  an  approxima- 
tion to  it.  The  carburet  of  manganese  drove  the  impurities 
away  from  the  steel ;  they  rose  to  the  surface  in  the  form  of  a 
glass,  which  contained  manganese :  steel  does  not  contain  any 
of  that  substance.  He  had  analyzed  the  contents  of  the  packet 
which  he  received  from  Mr.  Lewin,  and  found  it  to  consist  of 
20  parts  of  coal-tar,  and  80  of  manganese :  the  manganese  and 
carbon  must  metallize  before  they  can  act  efficiently  upon  the 
steel.  Professor  Schafhaeutl,  of  Munich,  has  recently  written 
on  this  subject  in  the  Philosophical  Magazine,  where  he  has 
treated  it  in  a  manner  that  embodies  the  most  recent  discoveries. 
He  analyzed  the  steel  of  one  of  the  hardest  razors  of  Mr.  Kogers, 
of  Sheffield,  in  which  he  did  not  find  a  particle  of  manganese, 
thereby  confirming  his  own  researches. 

Mr.  Warrington  confirmed  the  accounts  given  by  the  previous 
witness. 

Mr.  Martin  submitted  that  his  learned  friends  should  be 
called,  as  they  were  bound  to  shew  the  novelty  of  the  three  pro- 
cesses described  in  the  specification,  other  than  that  wnich 
formed  the  subject  of  the  action. 

His  Lordship  thought  that  this  had  been  already  done,  but  re- 
served the  point. 

For  the  defence  it  was  contended,  that  the  invention  claimed 
by  the  plaintiff  was,  in  reality,  no  new  invention,  inasmuch  as 
the  same  ingredients  had  been  in  use  many  years  prior  to  the  date 
of  the  plaintiff's  patent.  Evidence  was  called  in  support  of  this 
position,  but  fftiled  in  satisfactorily  establishing  the  &ct. 

Mr.  Baron  Parke  left  it  to  the  jury  to  say,  whether,  this  being 
a  patent,  there  had  been  an  infringement  of  it  by  the  defendant ; 
whether  the  plaintiff  had  used  the  proportions  of  oxide  of  man- 
ganese set  out  in  his  specification  ;  whether  the  invention  of  the 
plaintiff  was  new ;  and,  lastly,  whether  the  specification  was 
sufficient.  The  jury  retired,  and  after  an  absence  of  three 
quarters  of  an  hour,  returned  a  verdict  for  the  plaintiff  on  all 
die  issues.  The  verdict  was  then  entered  for  the  plaintiff — 
damages  one  shilling ;  with  leave  to  the  defendant  to  move  to 
enter  a  verdict  in  his  favour  on  the  first  issue. 
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Granted  hy  the  French  Government  from  the  let  of  October  to 

the  ^Ut  of  December y  1841. 

(Continued  from  Page  304,  Vol.  XXIV.) 

PATENTS    FOE   TEN   YEAKS. 

Jalabert-Yentujol  and  Yallauri,  of  Nimes,  for  a  machine  for 
carrying  boilding  materials. 

Labry,  of  Mamigues,  for  a  means  of  preparing  skins,  and  color- 
ing the  wool  adhering  to  the  same. 

Lafont,  of  Bordeaux,  for  improvements  in  clocks. 

Mamelin,  of  St.  Martin-Bonlogne,  for  grooved  tiles  to  be  used  for 
covering  houses. 

Miergue,  of  Andure,  for  improved  means  of  winding  the  silk  from 
the  cocoons. 

Millioz,  of  Grenoble,' for  a  safety-frame  for  carriages. 

Montegu,  of  Lyon,  for  a  machine  for  spinning  siUcs. 

Nasmyth,  of  Bordeaux,  for  improvements  in  the  refining  of  sugar. 

Regnier-Poncelet,  of  Liege,  for  an  apparatus  for  working  with 
expansion  steam-engines. 

Renis,  of  Montauban,  for  a  machine  for  shearing  all  kinds  of 
fabrics. 

Revel-fort,  of  Toulouse,  for  an  improved  weighing-machine. 

Robert,  of  Pans,  for  an  improved  chimney  for  lamps. 

Sanguin^e  and  Capt,  of  Gkneva,  for  tempered  steel  strings  for 
pianos. 

Sedillon,  of  Paris,  for  improvements  in  the  means  used  for  pro- 
ducing light. 

Simonin,  of  Paris,  for  a  preparation  of  a  certain  vegetable  suIk 
stance  to  be  used  as  a  substitute  for  quinine. 

Tard,  of  Pans,  for  a  new  mode  of  filtering  animal  or  vegetable 
oils,  wines,  vinegars,  &c. 

Thirion,  Toupiant,  and  Rabouin,  of  Montmartre,  for  improve- 
ments in  pumps. 

Turmel,  of  Paris,  for  an  apparatus  for  making  tea,  coffee,  &c. 

Trouiller,  of  Valence,  for  a  new  system  of  stop-escapement. 

Verdier,  of  Paris,  for  an  improved  close-stool. 

PATENTS    FOR   FIVE   YEARS. 

Amut  and  Gerard,  of  Saintes,  represented  in  Paris  by  M.  Per- 
pigna,  advocate,  2  ter,  Rue  Choiseul,  for  an  improved  hy- 
draulic wheel. 
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Aubugeau,  of  Havre,  represented  by  M.  Perpigna,  for  an  improTed 

steam-engine. 
Bouard,  of  Joigny,  represented  by  M.  Perpigna,  for  an  improTed 

press. 
Dantin,  of  Aoxerre,  represented  by  M.  Perpigna,  for  an  improyed 

iron  bedstead. 
Gamier,  of  Paris,  represented  by  M.  Pergigna,  for  a  machine  for 

heckling  flax. 
Ban,  of  Yillecresnes,  for  fastenings  for  wooden  shoes. 
Bankoski,  of  Paris,  for  coats  without  a  wrong  side. 
Beunet,  of  Paris,  for  an  improved  construction  of  Aimaoes  and 

fire-phices. 
Besky,  of  Paris,  for  pipes  called  vegeto-a^phaltie, 
Berton,  of  Douay,  for  an  improved  wheel. 
Blessing,  of  Rouen,  for  improvements  in  clock-work. 
Botten,  of  London,  for  improvements  in  gasometers. 
Breton,  of  Paris,  for  an  improved  truss. 
Bnet,  of  Paris,  for  a  portable  apparatus  for  preparing  gaaeoua 

liquids. 
Brunette,  of  Paris,  for  an  improved  crane. 
Carri^e  and  Aubry,  of  Paris,  for  a  machine  for  extracting  and 

removing  earth. 
Chalas,  of  Paris,  for  an  essential  oil  for  the  toilet. 
Chavepeyre,  of  Paris,  for  an  improved  generator. 
Ooutier,   of  Paris,  for  disinfecting  and  bleaching  of  animal 

matters. 
David,  of  Paris,  for  means  of  manufacturing  wheel  tires. 
Delvard,  of  Valenciennes,  for  a  grate  for  burning  coke. 
Dufeu  of  St.  Hilaire,  of  Paris,  for  an  improved  wheel-barrow. 
Dunaud  and  Jarrin,  of  Paris,  for  improvements  in  lamps. 
Dupuy,  of  Yiezelanges,  for  means  of  extracting  the  saccharine 

matter  firom  acorns. 
Faucheux,  of  Laville-aux-bois,  for  a  machine  for  making  boxes 

for  the  preservation  of  alimentary  substances. 
Fontaise,  of   Valenciennes,   for    an   apparatus  for  preventing 

chimnies  from  smoking. 
Gervais,  of  Plms,  for  an  improved  budde. 
Gervais,  Mareschal,  and  Bride,  of  Lyons,  for  a  machine  for  set- 
ting the  bolts  and  points  used  in  bobbinet  frames. 
Girardot,  of  Savigny-sous-Baume,  for  an  improved  press. 
Godard,  of  Paris,  for  a  machine  for  excavating  earth. 
Goupil,  of  Paris,  for  improvements  in  casting  type. 
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Itjst  of  9iiltUUmttjt 

OF    PARTS    OF    INVENTIONS   AND 

AtiteitIititnit0 

MADE  UNDER  LORD  BROUGHAM*S  ACT. 


William  Young, — disclaimer  to  patent,  dated  28th  May,  1842, 
for  '^  improrements  in  lamps  and  candkatickB."  Filed  29th 
April,  1844. 

Pierre  Frederick  Ingold,— diadaimer  to  patent,  dated  21  at  De- 
cember, 1843,  for  ''improvements  in  machinery  for  making 
parts  of  watches  and  other  time-keepers,  as  well  as  parts  of 
instruments  for  mathematical,  optical,  astronomical,  nautical, 
and  musical  purposes.''    Filed  19th  June,  1844. 


LIST  OF  &EOI8TBATI0NS  EFFECTED  UNDER  THE  ACT  FOR  PRO- 
TECTING NEW  AND  ORIGINAL  DESIGNS  FOR  ARTICLES  OF 
UTILITY. 


June  6.  George  Knight,  of  Foster-lane,  London,  for  an  air-tight 

stopper  for  aerated-liquor  bottles. 

6.  Ral^  WiUan,  of  30,  Edward-street,  Portman-square, 

for  a  coat  or  garment  designed  for  the  preservation 

of  life  against  drowning. 

6.  FraneU  BaUdoH  OerUm,  of  Walsall,  Staffordshire,  for  a 

harness  tug. 
11.  Ebeneier  Speiuer,  of  230,  Shoreditch,  for  a  machine  for 

cutting  splints. 
1 1 .  lioae  Suggitt,  of  Howden,  in  the  county  of  York,  for  a 
lamp  for  burning  spirit. 

11.  William  Songster,  of  Begent-street,  Westminster,  for 

the  lunette  parasol  or  umbrella. 

12.  Hargrove,  Brothers,  of  Wood-street,  Cheapside,  London, 

for  an  improved  stick  and  runner  for  umbrellas  and 
parasols. 
12.  WtUiam  CroukiU,  of  Beverley,  for  "  Torres  pig  trough.'* 
14.  Biehard  Homsby,  of  Spittlegate,  near  Grantham,  Lin- 
ccdnshire,  for  a  feed  iqpparatus  for  agricultural  mar 
chines. 
14.  Jamee  WiUon,  of  37,  Walbrook,  London,  for  an  appa- 
ratus for  sh^iping  hat  linings. 
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June  15.  Webster  ^  Johnson,  of  Sheffield,  Yorkshire,  for  an  im- 
proved pit  and  frame  saw. 

17.  Fletcher  f  Woolley,  of  180,  High  Holbom,  in  the 
county  of  Middlesex,  for  a  design  for  the  shape  and 
configuration  of  lamps  with  flat  wicks,  to  hum  cam- 
phine,  naphtha,  resineine,  oils,  and  such  like  sub- 
stances ;  with  an  improved  method  of  raiding  the  fluid 
up  to  the  wick ;  and  which  may  be  applied  to  other 
purposes,  such  as  inkstands,*  &c. 

25.  Frederick  Fonaux  Wsiss^  of  the  Strand,  for  an  improved 
injecting  syringe. 

25.  John  Warr^  of  Canal-street,  Derby,  for  an  improved 
cooking  apparatus. 


Stjeit  of  Itatnitjei 

That  have  passed  the  Great  Seal  of  IRELAND,  from  the  \7th 
Afrril  to  the  17 th  of  June,  1844,  inclusive. 


To  lames  Johnstpn,  of  Wilton  Park,  Greenock,  for  improvements 
in  steam  boilers. — Sealed  18th  M  ay 

William  Scott,  of  Bolton-street,  Piccadilly,  in  the  county  of  Mid- 
dlesex, Esq.,  for  certain  improvements  in  the  manufacture  of 
fudi, — ^being  a  communication  from  abroad. — Sealed  20th  May. 

William  Johnston,  of  Richmond  Hill,  in  the  county  of  Surrey, 
Esq.,  for  improvements  in  machinery  for  boring,  cleaning, 
cutting,  and  dressing  of  stone  and  slate,  of  such  kinds  as  are 
or  may  be  used  for  building  and  for  ornamental  purposes,  and 
for  paving  of  public  and  private  highways. — Sealed  25th  May. 

James  Champion  and  Thomas  Marsden,  both  of  Stafford,  in  the 
county  of  Lancaster,  machine-makers,  for  improvements  in 
drawing,  winding,  and  spinning  cotton  and  other  flbrous  sub- 
stances.— Sealed  29th  May. 

William  Newton,  of  the  Office  for  Patents,  66,  Chancery-kne,  in 
the  county  of  Middlesex,  civil  engineer,  for  an  invention  of 
improvements  in  extracting  certain  metals  from  certain  ores, 
or  other  compounds  of  these  metals ;  also,  improvements  ap- 
plicable to  obtaining  another  product  or  other  products  from 
such  ores  or  compounds, — being  a  communication  from  abroad. 
— Sealed  4th  June. 

John  Lee,  of  Newcastle-upon-Tyne,  Esq.,  for  improvements  in 
obtaining  products  from  siilphurets,  and  other  compounds 
containing  sulphur. — Sealed  5th  June. 
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Frederick  William  Etheridge,  of  Fumival's  Inn,  in  the  county  of 
Middlesex,  Oent.,  for  certain  improvementfl  in  the  manafactnre 
of  bricks,  tiles,  and  tubes. — Sealed  1 7th  June. 


n(»t  of  mtmtti 

Granted  for  SCOTLAND,  suisequenl  to  May  22nd,  1844. 


To  William  Etheridge,  of  Fumival's  Inn,  London,  for  improve" 
ments  in  the  manufacture  of  bricks,  tiles,  and  tubes. — Sealed 
27th  May. 

William  Basford,  of  Burslem,  Staffordshire,  brick  and  tile  manu- 
facturer, for  certain  improvements  in  the  mode  of  manufac- 
turing bricks,  tiles,  quarries,  and  certain  other  articles  made 
or  composed  of  clay  and  brick  earth,  and  of  burning  and  firing 
the  same,  and  certain  articles  of  pottery  and  earthenware. — 
Sealed  27th  May. 

^iWIiam  Johnson,  of  Richmond  Hill*  in  the  county  of  Surrey, 
for  certain  improvements  in  machinery  for  boring,  clearing, 
cutting,  and  dressing  stone  and  slate  of  such  kinds  as  are  or 
may  be  used  for  building  and  for  ornamental  purposes,  and 
for  paving  of  public  and  private  ways. — Sealed  28th  May. 

John  Taylor,  of  Duke-street,  Addphi,  London,  for  certain  new 
mechanical  combinations,  by  means  of  which  economy  of 
power  and  of  fuel  is  obtained  in  the  use  of  the  steam-engine,. 
— ^being  a  foreign  communication. — Sealed  29th  May. 

William  Walker,  jun.,  of  Brown-street,  Manchester,  hydraulic 
engineer,  for  improvements  in  warming  and  ventilating  apart- 
ments and  buildings. — Sealed  29th  May. 

James  Fenton,  of  Manchester,  engineer,  for  an  improved  combi- 
nation or  alloy  or  improved  combinations  or  alloys,  of  metals 
applicable  to  various  purposes  for  which  brass  and  copper  are 
usually  employed,  in  the  construction  of  machinery, — ^being 
a  foreign  communication. — Sealed  31st  May. 

Joseph  Cowen,  of  Blaydon  Bum,  near  Newcastle-upon-Tyne, 
merchant,  for  certain  improvements  in  making  retorts  for  gen- 
erating gas  for  illumination. — Sealed  5th  June. 

Joshua  Proctor  Westhead,  of  Manchester,  cotton-spinner,  tor  a 
new  and  improved  fabric  or  new  and  improved  fiibrics,  and 
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ako  certain  modifications  of  macluneiy  for  making  the 
which  modifications  of  machinery  are  applicable  to  the  manu- 
fieustare  of  woven  fiftbrics. — Sealed  6th  June. 

Wilton  George  Tomer,  of  Gateshead,  in  the  county  of  Durham, 
Doctor  in  Philosophy,  for  the  manufacturing  of  salts  of  ammo- 
nia and  compounds  of  cyanogen,  firotn  a  substance  never 
before  applied  to  that  purpose.-^Sealed  lOtii  June. 

Robert  Rettie,  of  Gourock,  near  Greenock,  Benftewdiire,  civil 
engineer,  for  improvements  in  gridirons,  frying-pans,  and 
other  cooking  utensils,  and  heating  lypaiatos.  ■  Scaled  13th 
June^ 


SEALED    IN    ENGLAND. 
1844. 


To  Benjamin  Pitt,  of  George-Street,  York-street,  Westminster, 
machinist,  for  certain  improvements  in  the  construction  of 
locks  and  latches,  spindles  and  knobs,  applicable  to  doors,  and 
other  similar  purposes.  Sealed  14th  May — 6  months  for  in- 
rolment.* 

Charles  Anthony  Deane,  of  Poplar,  for  improvements  in  con- 
structing, propelling,  and  steering  vessels.  Sealed  30th  May — 
6  months  for  inrolment. 

Robert  Hazard,  of  Clifton,  near  Bristol,  confectioner,  for  im- 
provements in  baths.  Sealed  30th  May — 6  months  for  in- 
rolment. 

John  Lee,  Esq.,  of  Newcastle-upon-Tyne,  for  improvements  in 
obtaining  products  from  sulphurets,  and  other  compounds 
containing  sulphur.  Sealed  30th  May — 6  months  for  in- 
rolment. 

James  Fenton,  of  Manchester,  engineer,  for  an  improved  com- 
bination or  alloy,  or  improved  combinations  or  alloys*  of  metals 
applicable  to  various  purposes  for  which  brass  and  copper  are 
usually  employed,  in  the  construction  of  machinery.  Sealed 
30th  May-^6  months  for  inrolment, 

*  Thk  patent  was,  by  soeideDt^  omitted  in  our  lost  month's  list 
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Walter  Noak,  of  WestBromwich,  Staffordshire  colliery  agent»  and 
John  Noaky  of  the  same  place,  engineer,  for  improvementa  in 
the  manufacture  of  salt,  and  in  the  apparatns  to  be  used 
therein.    Sealed  Ist  June — 6  months  for  inrohnent. 

Edward  Maasey,  of  King-street,  Qerkenwell,  watchmaker,  for 
improvements  in  apparatus  for  ascertaining  the  rate  at  which 
vessels  are  passing  through  the  wat^ ;  also  applicable  in  ascer- 
taining the  rate  at  which  streams  or  currents  are  running. 
Sealed  Ist  June — 6  months  for  inrolment. 

James  Murdoch,  of  Stiqple-inn>  Middlesex,  mechanical  draftsman, 
for  certain  improvements  in  the  manufacture  of  gas,  and  in  the 
apparatus  employed  therein, — being  a  communication.  Sealed 
4th  June — 6  months  for  inrolment. 

William  Henry  Phillips,  of  Bloomsbury-square,  Middlesex,  engi- 
neer, for  certain  improvements  in  the  means  and  apparatus  for 
subduing  and  extinguishing  fire,  and  saving  life  and  property, 
and  in  obtaining  and  applying  motive  power,  and  improve- 
ments in  propelling.  Sealed  4th  June— 6  months  for  inrol- 
ment. 

George  Chapman,  of  Claremont-terraoe,  Strangeways,  Manchester, 
engineer,  for  certain  improvements  in  steam-engines.  Sealed 
4th  June — 6  months  for  inrolment. 

Henry  Boden,  of  Derby,  lace  manufacturer,  for  an  improvement 
in  the  manufacture  of  bobbin-net,  or  twist  lace.  Sealed  4th 
June — 6  months  for  inrolment. 

Joseph  Cowen,  of  Blaydon  Bum,  near  Newcastle-upon-Tyne, 
merchant,  for  certain  improvements  in  making  retorts  for 
generating  gas  for  illumination.  Sealed  4th  June — 6  months 
for  inrolment. 

William  Ward,  of  Leicester,  hosier,  and  David  Winfield  Grocock, 
of  the  same  place,  frame-smith,  for  improvements  in  machinery 
for  manu^Msturing  frame-work  knitted,  or  netted  work.  Sealed 
4th  June--6  months  for  inrolment. 

William  Elliott,  of  Birmingham,  button  manufacturer,  for  im- 
provements in  the  manufacture  of  covered  buttons.  Sealed 
4th  June — 6  months  for  inrolment. 

Paul  Griffiths,  of  Holywell,  in  the  county  of  Hint,  millwright, 
for  improvements  in  waiihing  the  products  evolved  from  frtr- 
naces.     Sealed  4th  June — ^6  months  for  inrolment. 

Joseph  Woods,  of  Bucklersbury,  in  the  city  of  London,  dvil 
engineer,  for  improvements  in  producing  designs  and  copies, 
and  in  multiplying  imptessions  either  of  printed  or  written 
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Burfacesy — ^beiiig  a  oonunanicatioii.  Sealed  6th  June — 6  montlia 
for  inrolment. 

David  Cheetham>  of  Roch^e,  LaDcaahire,  cottoii>spiniier»  aad 
Edward  Briggs^  of  the  9&me  pkce,  hat-manufacturer,  for  cer- 
tain improvementa  in  the  manufacture  of  hata,  and  in  the 
machinery  or  apparatus  connected  with  such,  or  similar 
manufacture.     Sealed  6th  June — 6  months  for  inrohnent. 

WiUiam  Higham.  of  Nottyash,  near  Liverpool,  and  David  Bell- 
house,  of  Liverpop),  aforesaid*  merchant,  for  inqiroved  con- 
structions of  boilers  for  evaporating  saline  and  other  solutions, 
for  the  purpose  of  crystallization.  Sealed  6th  June  —  6 
month^  for  inrolment. 

Edmund  Morewood,  of  Thombridge,  Derbyshire,  merchant,  and 
George  Rogers,  of  Stearndale,  same  county,  Gent.,  for  im- 
provements in  coating  iron  with  other  metals.  Sealed  dth 
June — 6  months  for  inrolment. 

Elijah  Galloway,  of  Nelson-square,  Blackfriars-road,  Surrey,  for 
machinery  for  connecting  axes  or  shafts,  whereby,  when  in 
motion,  they  revolve  at  different  relative  velocities.  Sealed 
12th  June— -6  months  for  inrolment. 

Thomas  Fanner,  of  Birmingham,  manufacturer,  for  certain  im- 
provements in  the  ornamenting  of  papier-mAeb^  and  in 
manufacturing  and  ornamenting  japanned  goods  generally. 
Sealed  12th  June — 6  months  for  inrolment* 

George  Kent,  of  Constitution-row,  Grays^Inn-road»  blind  maker, 
for  improvements  in  machinery  for  cleaning,  polishing,  and 
sharpening  knives,  fcnrks,  and  other  articles.  Sealed  12th 
June — 6  months  for  inrolment. 

Moses  Poole,  of  Serle-street,  Middlesex,  Gent.,  for  improve- 
ments in  wheels  and  axles, — being  a  communication.  Scaled 
12th  June — 6  months  for  inrolment. 

John  Swinddls,  of  Manchester,  manufacturing  chemist,  for 
several  improvements  in  the  preparation  of  various  substances 
for  the  purpose  of  dyeing  and  producing  colour ;  also  im* 
provements  in  the  application  and  use  of  several  chemical 
compounds,  for  the  purpose  of  dyeing  and  producing  colour, 
not  hitherto  made  use  of.  Sealed  12th  JuneH-6  months  for 
inrolment. 

Alexander  Simon  Wolcott,  of  Manchester,  machinist,  fw  im- 
provements in  roving  and  spinning  cotton,  wool,  and  other 
fibrous  substances.  Sealed  18th  June — 6  months  for  inrol- 
ment. 
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Charles  WOliam  Graham,  of  King's- Arms-yard,  London,  mer- 
chant, fbr  improYements  in  manu^ctaring  pathological,  ana- 
tomical, zoological,  geological,  botanical,  and  mineralogical 
representations  in  relief,  and  arranging  them  for  use.  Sealed 
18th  June — 6  months  for  inrolment. 

George  Wilson,  of  Saint  Martin' s-conrt,  Saint  Martin' s-lane, 
stationer^  for  improvements  in  the  cutting  of  paper  for  the 
manufacture  of  envelopes,  and  for  other  purposes.  Sealed 
19th  June — 6  months  for  inrolment. 

William  Sutcliffe,  of  Bradford,  Yorkshire,  manufacturer,  for  im- 
provements in  preparing,  dyeing,  sizing,  or  dressing,  dyeing, 
and  winding,  yams  and  manufactured  fabrics  of  wool,  flax, 
cotton,  silk,  and  other  fibrous  materials.  Sealed  19th  June— 
6  months  for  inrolment. 

Pierre  Armand  Le  Comte  de  Fontainemoreau,  of  Skinner' s-place. 
Size-lane,  for  a  new  mode  of  locomotion,  applicable  to  rail- 
road and  other  ways, — being  a  communication.  Sealed  21st 
June — 6  months  for  inrolment. 

Thomas  Lever  Rushton,  of  Bolton-le-Moors,  Lancashire,  iron 
manufacturer,  for  certain  improvements  in  the  manufacture  of 
iron.     Sealed  21st  June — 6  months  for  inrolment. 

Christopher  Phipps,  of  River,  near  Dover,  paper  manufacturer, 
for  an  improvement  or  improvements  in  the  manu^turing  of 
paper,  and  in  marking,  writing,  and  other  papers,  or  in  the 
machinery  employed  for  those  purposes, — ^being  partly  a  com- 
munication.    Sealed  21st  June — 6  months  for  inrolment. 

James  Shaw,  of  Sheffield,  manufacturer  of  Britannia  metal 
articles,  for  improvements  in  the  manufacture  of  metal  dish 
covers,  and  metal  dishes.  Sealed  24th  June — 6  months  for 
inrolment. 

Rees  Davies,  of  Ystradgunlais,  Brecon,'  Gent.,  for  improvements 
in  the  manufacture  of  iron.  Sealed  24th  June — 6  months  for 
inrolment. 

William  Worby,  of  Ipswich,  for  improvements  in  the  manufac- 
ture of  bricks,  tiles,  and  other  articles,  from  plastic  materials. 
Sealed  24th  June — 6  months  for  inrolment. 

Charles  Maurice  Eliz^  Sautter,  of  Austin  Friars,  Gent.,  for  im- 
provements in  piano-fortes.  Sealed  26th  June — 6  months  for 
inrolment. 
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CELESTIAL  PHENOMENA  »oa  Jolt,  1844. 


D.    H.   M. 

D.   H.  1 

1              Clock  before  the  sun,  8m.  80b. 

15 

—       })  riaCB  9h.  Om.  A. 

—       D  passes  mer.  Oh.  47m.  M. 

— 

—       ]>seto5h.  15m.  M. 

— 

—      Occul.  rl  Capricorni,  im.  ISh. 
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S9m.  em.  16h.  42m. 

— 

15         25  in  coni.  with  Judo,  diC  of  dec. 
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7.  11.  N. 
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17  26  b  in  com.  with  the  D  diff  of  dec. 
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2  10  15  ©in  Apogee 
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18  18 
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19  17 

6.  43.  S. 

7  10  50   })  in  D  or  last  quarter 

20 

12  54  It's  first  sat.  will  im. 
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5.  57.  S. 
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9  11  46   g  in  tlie  ascending  node 

21    5 

10             Clock  before  the  sun,  5m.  Is. 
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—       ])  rises  Mom. 

—       D  passes  mer.  7h.  53m.  M. 

22    9 

—       D  sets  8h.  57m.  A. 

28    4 

5         D  in  Apoffee 

11 

11              Pallas  stabonaiy 

24     1 

5  20  lyi  stationary 

8 

13  17  1^*8  second  sat.  will  em. 

12             Ceres  stationary 

9 

14    1  14  9  in  Perihelion 

20 

10  84  8  in  coig.  with  D  diff.  of  dec. 

8.  Z5,  N. 

25 

14  48  %*9  first  sat.  will  im. 

— 

15              Mercury  R,  A.  7h.  8m.  dec 

^- 

23.  28.  N. 
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—      Venus  R.  A.  8h.  27m.  dec  14. 

15 

84.  N. 

23 

—      Mars  R.  A.  8h.  7m.  dec  21. 

26  11 

28.  N. 

—      Vesta  R.  A.  20h.  82m.  dec  22. 

86.  S. 

27 

—      Juno  R.  A.  5h.  51m.  dec  14. 

22.  N. 

28  11 

^      Pallas  R.  A.  15h.  26m.  dec  22. 

28 

10.  N. 

—      Ceres  R.  A.  15h.  25m.  dec  16. 

29    2 

23.  S. 

—      Jupiter  R.  A.  Oh.  16m.  dec.  0. 
16.  N. 

81 

dec 
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Z6,S. 
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Georg.  passes  mer.  16h.  47m. 
23  Ecliptic  coni.  or  %  new  moon 
15  ^  in  copi.  with  the  ]>  diff  of  dec 

5.  2.  N. 
51    9  in  conj.  with  the  ]>  diff  •f  dec 
0.  89.  N. 

15  %*s  second  sat.  will  em. 
19  Vesta  in  coqj.  with  If  diff  of  dec 

8.  80.  S. 
Clock  before  the  sum  6m.  Is. 
D  rises  lOh.  2m.  M. 
]>  passes  mer.  8h.  56m.  A. 
]>  seto  9h.  86in.  A. 
$5  8  in  Blip.  coiy.  with  ( 
29   8  in  coig.  with  $  diff  of 

7.  41.  N. 
13   ]>  in  a  or  first  quarter 
49  5  in  inf.  coiy.  with  the  0 
10  T^'s  first  sat.  will  im. 
9  12.  Btatioiuury 
65   5  in  coig.  with  ^  diff  of  dec 

0.  88.  N. 
21   \t  greatest  HeL  Lat  N. 

16  Vesta  in  oppc  to  the  ©,  intens. 
of  light  1*428. 

Clock  before  the  mok^  to.  lis. 
D  rises  4h.  27ra.  M. 
D  passes  mer.  8h.  29m.  A. 
D  sets  Mom. 
;  51  %*B  second  sat.  will  im. 
]>  in  Perigee 
Z5  Ij  in  oppo.  to  the  © 

OocuL  Sagittaiiiy  hk.  lOh.  Jmn. 

em.  llh.  85m. 
Occul  xt  Sagittarii,  im.  7h,  24iii. 
8h.  15m. 
0  5  in  Aphelion 
54  hin  coiy.  with  the  D  diff  of  dec 

4.45.  S. 
33  Ecliptic  oppo.  or  Q  ^^  ■«>» 
OccuL  a*  Aquarii,  im.  Ub-  1«» 

em.  llh.  58m. 
Juno  greatest  Hel.  Lat.  &• 


J.  LEWTHWAITE,  ReAerhithe. 
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